


















TheWolaing f 


Founded by L. B. Mackenzie, 1916 
MAY, 1926 VOL. 11, No. 5 


$3.00 per year in U. S. 608 S. Dearborn St., Chicago, Il. Reg. U. S. Pat. Office $4.00 per year abroad 








yi hen you use a cylinder of 


oxygen bearing this stamp 


CONTENTS 


AIRCO 


OXYGE 


995% PURE 













V.. have a 10% saving in time and a 10% 

saving in oxygen, compared with oxygen of 
one-half of one per cent (0.5%) less purity in 
metal cutting. 


a BN 4 an idence that a com- 


pany with national dis- 
tribution is giving to you 
the opportunity to profit 
by the higher efficiency of 
99.5% oxygen, your Air- 
co oxygen cylinders will 
be marked with this tag 
guaranteeing the quality 
of the oxygen contained 
in the cylinder. 








AIRCO OXYGEN 15 99.5% 
PURE IN THIS CYLINDER 
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AIR REDUCTION BALES CO 








Air Reduction Sales Company 


Home Orrice—342 Mapison Ave., New York City 
With 51 Plants. 220 Distributing Stations. Manufacturing and Distributing 
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AIRCO-DAVIS-BOURNONVILLE WELDING AND CUTTING APPARATUS, AIRCO-NATIONAL CARBIDE 


Distmicr Sates Orrices 


BIRMINGHAM CHICAGO 42RSEY CITy MINNEAPOLIS RICHMOND 
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BUFFALO DETROIT MILWAUKE! PHILADELPHIA SEATTLE 
EMERYVILLE. CAL PITTSBURGH 
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utting a locomotive 
through a furnace d 


HAT’S what a standard C-6 cutting blow- 

pipe does to a locomotive that is ready for 
the scrap heap. Not only will Oxweld blow- 
pipes cut the metal efficiently, but Oxweld 
service men have worked out a method of 
scrapping a locomotive with the minimum 
number of cuts. 

Nowadays metal cutting with the oxy-acety- 
lene blowpipe has becomea perfected technique. 

The Oxweld C-6 cutting blowpipe will cut 
steel and wrought iron, including the heaviest 
armor plate and shafting. Moreover, the same 
blowpipe will cut cast iron and that without 
any special accessories. 


OXWELD ACETYLENE COMPANY 

LONG ISLAND CITY, N.Y. 
CHICAGO Thompson Ave. & Orton St. SAN FRANCISCO 
3642 Jasper Place 1050 Mission Street 
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cCAnnouncement 


THE HARRIS CALORIFIC COMPANY 
CLEVELAND, OHIO 
AND 


UNITED STATES WELDING COMPANY, Inc. 


MINNEAPOLIS, MINN. 


HAVE BEEN CONSOLIDATED 
AS OF APRIL FIRST 
NINETEEN HUNDRED TWENTY-SIX 


HE Plant and General Offices 
of the United States Welding 
Company, Inc., have been moved 
to Cleveland, Ohio, and the business 
of both Companies, as united, will 
be carried on under the name of 


THE HARRIS CALORIFIC COMPANY 


“‘The Most Complete Line in America” 


THE HARRIS CALORIFIC COMPANY 
2828 WASHINGTON AVENUE 
CLEVELAND, OHIO 




















— 











SPECIAL 
BURNERS 


deed 


MANIFOLDS 





ACETYLENE 
GENERATORS 




















THE WELDING ENGINEER 














ATWELD 


pete heart of a pressure 
gauge is the Bourdon tube 
which should have a uni- 
form action and long life. 
Tubes of phosphor bronze 
have these characteristics 
and also do not corrode. 





Obtainable “Natweld” Indepen- 
in the following sizes: dent Bourdon Gauges 
BY” 3” 24" 24” have tubes of Phos- 


phor Bronze. 


NATIONAL GAUGE & EQUIPMENT CO. 


LA CROSSE, WISCONSIN 
NEW YORK DETROIT | CHICAGO 
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of the Cited States. 


Buyers’ Index 


Readers of Ghe Welding Engineer will find this index to contain the 


most accurate information obtainable relating to welding apparatus and 
supplies. Che advertising section includes the principal manufactur ers 





ACETYLENE (Oempocesed in Cylinders) 
Air Keduction Sales Co. 
Commercial Acetylene Supply Co. 
International Oxygen Co. 
Prest-O-Lite Co. 

ACETYLENE CYLINDERS 
Keith Dunham Company 


AIR LIQUEFACTION OXYGEN PRODUC- 
ING PLANTS 


Keith Dunham Company 
Heylandt Sales Co. 


ALUMINO-THERMIC WELDING 
Alumino-Thermic Corporation 


ANNEALING FURNACES 
General Electric Co. 
Westinghouse Elec. & Mfg. Co 

APRONS (Asbestos) 

Ideal Face Shield Co. 
Safety Equipment Service Co. 


ASBESTOS INSULATED WIRE AND 
CABLE 


Central Steel & Wire Co. 


BLOW PIPES 
See “Torches.” 


BOOKS 
The Welding Engineer Pub. Co. 
Electric Arc Cutting & Welding Co 


BRAZING OUTFITS 
Air Reduction Sales Co. 
Carbic ae Co. 
Harris Calorific Co, 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Alexander Milburn Co. 
Oxweld Acetylene Co. 
Hoke, Inc. 
Torchweld Equipment Co. 
United States Welding Co. 
BRONZE FILLER RODS 
American Brass Co. 
Central Steel & Wire Co. 
Steel Sales Corp. 


BUFFERS 
N. A. Strand & Co. 
Wodack Electric Tool Corp. 


CABLE (Are Welding) 
Allan Mfg. & Welding Co. 
Electric Are Cutting & Welding Co. 
General Electric Co. 
Cc. H. Hollup Corp. 
Indianapolis Switch and Frog Co. 
Lincoln Electric Co. 
Una Welding and Beats ag, Ge 
Westinghouse Elec. fg. ‘Co. 


CARBIDE 

Air Reduction Sales Co. 
Shawinigan Products Corp. 
Union S ccom Sales Co. 
CARBIDE wer in Cakes) 
Carbic Mie oe \ 


CARBON (Blocks, Paste, Electrodes, etc.) 
Air Reduction Sales 


Co. 
Electric Arc Cutting & Welding Co. 
National Carbon Co. 

Oxweld Acetylene Co. 

U. 8S. Welding Co. 


cannes BURNING — 

r Reduction Sales Co. 

Dastian-Diessing Co. 

Carbic Mfg. Co. 

Harris Calorific Co. 

Hoke, Inc. 

Imperial Brass — = 

International i 

K-G Lge - HK & tting Co. 


Oxweld F—-— ~ ae 
| a Equipment Co. 
Uv. Welding Co. 


CONTROLLERS (For Are Welders) 
Blectric Welder ieee Co. 


CUTTIN . manor aS Gaatte Are) 
Allan Sere. & Weld > 
Electric Are cursing Welding Co. 
General Electric Co. 


Indianapolis Switch and Frog Co. 
Lincoln Electric Co. 

National Carbon Co. 

Una Welding and Bonding Co. 
Westinghouse Elec. & Mfg. Co. 
Wilson Welder & Metals Co 


CYLINDERS (Acetylene) 
Keith Dunham Company 


CYLINDERS (Oxygen, Hydrogen) 
m. Wharton, Jr. Co. 
eta, PORTABLE ELECTRIC 
N. A. Strand & Co. 
Wodack Electric Tool Corp 
Stoody Company 


ELECTRIC ARC WELDING OUTFITS 
Allan Mfg. & Welding Co. 
Electric Are Cutting & Welding Co. 
General Blectric Co. 
Goodman Electric Machinery Co. 
Indianapolis Switeh and Frog Co 
Lincoln ——_ Co. 
H. B. Steinbock 
Una Welding and Bonding Co. 
Welding Servi Co. 
Westinghouse Elec. & Mfg. Co. 
Wilson Welder & Metals Co. 


ELECTRODES (Carbon Arc Welding) 
See “Cutting Electrodes” 


ELECTRODES (Metallic Arc Welding) 
Central Steel & Wire Co. 
Chicago Steel & Wire Co. 
Electric Arc Cutting & Welding Co. 
General Electric Co. 
Indianapolis Switch and Frog Co. 
Lincoln Electric Co. 
Page Steel & Wire Co. 
H. B. Steinbock - 
Reid-Avery Co. 
Roebling, John A., Sons Co. 
Steel Sales Corp. 
Seneca Wire & Ate. Co. 
Stoody Co. 
Stulz-Sickles Co. 
Una Welding and Bonding Co. 
Welding Materials Co. 
Welding Service Co. 
Wickwire-Spencer 
Wilson Welder & Metals Co. 


ELECTRODE HOLDERS 
Allan Mfg. & Welding Co. 
Electric Are Cutting & Welding Co. 
Fibre-Metal Products Co. 
General ang aly Co. 
c. H. Hollup 
Indianapelis. Switch and Frog Co. 
Lincoln Electric Co. 
z= E. Steinbock 


oody Co. 
Una Welding and pening Co. 
Welding Service C 
Westinghouse Dice. & Mfg. Co. 
Wilson homing & Metals Go. 


ELECTRODE TIPS (Resistance Welding) 
Elkon Works, Inc. 


YTIC OXYGEN AND RO- 
GEN GENERATING EQ 
International Oxygen Co. 


FACE SHIELDS (Arc Welding) 
Allan Mfg. Co. & Welding Co. 
American 


Co. 
Blectric Are Cutting & Welding Co. 
Fibre-Metal Products Co. 


General Electric Co. 
Cc. H. Hollup Corp. 
Ideal Face Shield 
Indianapolis Switch and Frog Co. 
ecey ieee t Be ice C 
ety pmen rvice Co. 
H. EB. Steinbock 
uss & Buegeleisen 
Una Welding and Bonding Co. 
Welding Service Co. 
Westinghouse Bee. & Mfg. Co. 
Wilson Welder & Metals Co. 


FILLER RODS 

Air Reduction Sales Co. 
American Brass Co. 
Central Steel & Wire Co. 
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Oxweld Acetylene Co. 

Cc. H. Hollup Corp. 

Page Steel & Wire Co. 
Reid-Avery Co. 

Roebling, John A., Sons Co 
Steel Sales Corp. 

Seneca Wire & Mfg. Co. 
Stoody Co. 

Stulz-Sickles Co. 
Torchweld Equipment Co. 
Wickwire-Spencer 


FIREPROOF PLASTIC MATERIAI 
Air Reduction Sales Co. 
Joseph Dixon Crucible Co. 
National Carbon Co. 
U. 8S. Welding Co. 


FLUE WELDERS (Electric) 
General Electric Co. 


FLUXES 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
Anti-Borax Compound Co 
Hoxite Co. 
Metal & Thermit 
Central Steel & Wire” Co. 
Oxweld Acetylene Co. 
Phillips-Laffitte Co. 
Torchweld Equipment Co. 


GLOVES (Asbestos) 
Ideal Face Shield Co. 
Safety Equipment Service Co 


GAUGES 
National Gauge & Equipment Co 
U. S. Gauge Co. 


GENERATORS (Acetylene) 
Air Reduction Sales Co. 
Bastian-Blessing Co. 

M. Keith Dunham 
Imperial Brass Mfg. Co. 
Milburn, Alexander Co. 
Oxweld Acetylene Co. 
U. 8S. Welding Co. 


GOGGLES 
American Optical Co. 
Ideal Face Shield Co. 
Safety Equipment Service Co. 
Strauss & Buegeleisen 


GRAPHITE (Rods, Blocks, Paste, Etc.) 
Joseph Dixon Crucible Co. 


a Sr gag Electric) 
N. A. Strand & 
Wodack Tlectsic < Tool Corp. 
Stoody Company 


HELMETS (Are Welding) 
Allan Mfg. & Welding Co. 
Electric Arc Cutting & Welding Co 
Fibre-Metal Products Co. 
General Electric Co. 
Cc. H. Hollup Corp. 
Ideal Face Shield Co. 
Indianapolis Switch and Frog Co. 
Lincoln Electric Co. 
Safety Equipment Service Co. 

B. Steinbock 


H. 

Strauss & Buegeleisen 

Welding Service Co. 
Westinghouse Elec. & Mfg. Co 
Wilson Welder & Metals Co. 


HYDROGEN 
Gas Products Association 
International Oxygen Co. 
HYDROGEN G TING PLANTS 
International Oxygen Co. 


LEAD WELDING UNITS 

Air Reduction Sales Co. 

Bastian-Blessing Co. 

Carbic Mfg. Co. 

Harris Calorific Co, 

Impertal B Mf: oo 

Im rass g. ee 
EG Welding & ut 

z Welding & og Co. 
Milburn, Al eg Co. 


Oxweld Acety ene Co. 
Torchweld Sauipe ent Co. 
U. S. Welding 
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“My Men Always Want Wilson Wire” | 


‘y 








Use Wilson Type S Machine 


Simple, close regulation; a self- 
exciting generator; a commutator 
that always shows less tempera- 
ture rise than any other part of 
the machine; a simple, compact 
control panel; aspecial resistance 
unit which can be supplied for 
reducing the welding current to as 
low as 25 amperes for light work 
and thin gauge metals; an arc that 
is easy to strike and easy to main- 
tain —these are some of the fea- 
tures that make the Wilson Type 
S a distinct achievement in elec- 
tric arc welding. Write today for 
complete ion and prices. 


THE WELDING ENGINEER 





“T really can’t afford to use any other wire than 
Wilson. In the first place, my men want Wilson 
Wire. They know we can get them a grade* of Wilson 
Wire that’s just right for any kind of welding they 
have to do. In the second place, they know that no 
matter what grade’, it will run uniform right through. 
The result is that when we use Wilson Wire our men 
have no alibis, and don’t need any.” 
*“Grade” means the analysis of the wire. 


Every man who has had any experience with Wilson 
Wire will tell you the same thing. He'll tell you that 
he can select the correct grade (analysis) of Wilson 
Wire for the kind of metal he’s welding—and that 
every rod will be just like every other rod in the grade 
selected. This means practically perfect welding jobs. 


You'll find it pays to insure your welding by using 
Wilson Wire, because you can secure the right grade 
(analysis) for every kind of metal you weld, and, what- 
ever the grade selected, it will run uniform throughout, 


Write today for your samples of Wilson 
“Color-tipt’’ Welding Wire, indicating 
the kind of metal you desire to weld. 


WILSON WELDER & METALS CO. INC., WILSON BLDG., HOBOKEN, N. J. 


WILSON 


WELDING MACHINES AND WELDING 











WIRE 
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LIGHTERS (For Gas ar “apd 


Air Reduction Sales 
an-Blessing Co. 
Carbic Mfg. Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Milburn, Alexander, Co. 
Oxweld Acetylene Co. 
Stevenson Distributing Corp. 
Torchweld Equipment Co. 
U. S. Welding Co. 


MANIFOLDS 
Alr Reduction Sales Co. 
Bastian-Bilessing Co. 
Carbic Mfg. Co. 
Imperial Brass Mfg. Co. 
tn tional 


terna 
K-G Welding & tting Co. 
Milburn, Alexander, Co. 
Oxweld Acetylene Co. 
Torchweld Equipment Co. 
U. 8. Welding 


MECHANICALLY OPERATED CUTTING 
AND ING TORCHES 
Alr Reduction Sales Co. 
Oxweld Acetylene Co. 
Torchweld Equipment Co. 


MOLDING MATERIAL 
See “Fire Proof Plastic Material” 


MONEL METAL RODS AND ELECTRODE 
Central Steel & Wire Co. 
Wilson Welder & Metals Co. 


NEEDLE VALVES 
Air Reduction Sales Co. 


K-G Welding & 
Milburn, Alexander, 
Oxweld 


Torchweld Equipment Co. 
United States elding Co. 


a1 i 
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ITROGEN 

Air Reduction Sales Co. 
Gas Products Association 
Linde Air Products Co. 
International Oxygen Co. 


OXYGEN 


Air Reduction Sales Co. 
Gas Products Association 
International Oxygen Co . 
Linde Air Products Co. 


OXYGEN PRODUCTION PLANTS 
Keith Dunham Company 
PREHEATING DEVICES AND OVENS 
Bastian-Blessing Co. 
Metal & ‘Thermit Corp. 


RAIL BONDS 
Una Welding and Bonding Co. 


JOINT WELDERS 

Indianapolis Switch and Frog Co. 

Una Welding and Bonding Co. 
(Portable Electric) 


REAMERS 
N. A. Strand & Co. 
Wodack Electric Tool Corp. 


RBEGULATORS 
Air Reduction Sales Co. 
Bastian- Co. 
Carbic 5 ~ ay: 
G. & G. Brass Mfg. Co, 
Harris Calorific Co. 
Hoke, Inc. 
Imperial Brass : ee. 


International Oxygen Co 

K-G Welding & teing Co. 
Milburn, Alexander, 

Oxweld Acetylene 

Torchweld u ent Co. 
United States Welding Co. 


SCHOOLS (Correspondence) 
Kerr’s Welding School 
STAMPS (For Marking Cylinders) 
Collins Stamp Mfg. Co. 

TANK CONNECTIONS 
Air Reduction _ 4 Co. 


Carbic Mfg. Co. 


Harris Calorific Co. 

Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Milburn, Alexander, Co. 
Oxweld Acetylene Co. 
Torchweld Equipment Co. 
United States Welding Co. 


WELDING 
Metal & Thermit Corp. 


TORCHES (Welding and Cutting) 
Air Reduction Sales Co. 


Harris Calorific ‘Co. 

Hoke, In 

Imperial — Mfg. Co. 

International Oxygen Co. 
K-G Welding & Gutting Co. 

Milburn, Alexander, Co. 

Oxweld Acetylene Co. 

Torchweld So eeeenent Co. 

Welding Serv 

United States Welding Co. 


TRUCKS (Cylinder) 
Air Reduction Sales Co. 
Bastian- mg Co. 
Carbic Mfg. Co. 
International Oxygen Co. 
Oxweld fone. Se 
Welding Service 
Torchweld Sieeiosbene Co. 


VALVES 

Air Reduction Sales Co. 
Bastian-Blessing Co. 
International Oxygen Co. 


WELDING COMPOUND (for Shape We 


ng 
Air Reduction Sales Co. 
Joseph Dixon Crucible Co. 
National Carbon Co. 
U. S&S. Welding Co. 
WELDING ROD HOLDERS 
oe Co. 


WELDING RODS AND WI 
See “Electrodes” and vile Rods” 


There’s No Waste Motion Here 


You can undoubtedly reach a large number of good firms through an advertising campaign 
which is concentrated in papers reaching selected industries, and reach along with them thou- 
sands of readers who are not and never will be concerned with welding—that’s waste. You pay 
a needlessly high price for the interest that’s there, and you make a ee less oe ely impres- 


sion on that interest than if you used a less expensive campaign in The W: 


Engineer, which 


reaches the concentrated interest of the country. In these pages you talk to the right man, in the 
right plant, at the right time. That’s efficiency. 


Ask for a copy of “The Welding Industry” 


| The Welding eae 608 S. Dearborn St., Chicago 
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UNION CARBIDE 


ENGINEER 





WORLD’S BEST QUALITY— HIGHEST GAS YIELD 


ALWAYS PACKED IN BLUE AND GRAY DRUMS 


Large Stocks of Union Carbide 
in all regular commercial sizes are 
carried at each of Union Carbide 
Sales Company's Warehouses listed 
below. 

Requests for information and spe- 
cial correspondence should be ad- 
dressed to our New York, Chicago 


or San Francisco offices. 


Generator Sizes of Union 
Carbide 
Packed in 100 Pound Drums 
344 in.x2 in. (Lump) 
2 in.x YZ in. (Egg) 
1% in. x % in. (Nut) 
V4 in. x yin. (Quarter) 


For Oxy-Acetylene Welding and 
Cutting Plants, Acetylene House 
Lighting and Cooking Plants, Con- 
tractor's Torches and Flare Lights, 
and numerous other pieces of 
Acetylene generating apparatus de- 
signed for the use of one of these 


sizes of Carbide. 


UNION CARBIDE SALES COMPANY 


Peoples Gas Building 
Chicago, Ill. 


Carbide and Carbon Building 


30 East 42nd St. 
New York 


our Building 
Cotte eh ae See 
San Francisco, Calif. 





UNION CARBIDE SALES COMPANY’S WAREHOUSES 
Shipments Always Made On Day Orders Are Received 


ALABAMA 
Birmingham. ..........++++ .--2329 First Ave. N. 
Mobile... ccccccccccacccsesers 16 8S. Commerce St. 
Montgomery......... Lawrence & Randolph Sis. 
ARIZONA 
PhoemiS... cccccccccdscvecsas .42 S. Central Ave. 
ARKANSAS 
Ft. Beas icc ccansveevecsquesss 201 Rogers Ave. 
Little Beck... cccocncagssesveeees 1400 E. 6th St. 
CALIFORNIA. 
POG v.02. cc os coxine ca PER hbowhens 932 H 8t 
Kae MMBBOO, 2.02 kee dscvcccseonses 639 Gibbon S8t 
erry reer See San Fran 
BasPGMAGRtO. «0000 spusvcseseeseoe ara Third St. 
ee ee ee 301 Fourth St. 
San Francisco....Balfour Bidg., 351 California St. 
Dia. . < vend conescsecan dense 748 S. Union St. 
Tw. cdvccskngsdecotees cbanenne ees 130 Center St. 
COLORADO 
DeVGR in - - peesncckanne Nineteenth and Wazee Sts. 
prlagapmenrmmtie te’ 
East Martie... ced. ccsnsaee 225 Prospect Ave. 


DISTRICT OF COLUMBIA 
Washington....New York and Florida Aves., N. E. 


FLORIDA 
Jacksonville...... P. O. Box 473, 1008 E. Bay St. 
Miami, P. O. Box 390, 113 N. W. Twenty-third St. 
Tampa..P. O. Box 1303, Ellame Ave. and 13th St. 


GEORGIA 
Atlanta....Haynes & Rhodes St., P. 0. Box 1594 
SeveGGR, «ve sicedscrataarescses e 725 Wheaton St. 

ILLINOIS 
CORI ce vecestdinaekkes 122 8. Michigan Bivd. 
DORE. 6 bie had coceiscven tebe coved 511 Oak St. 
DOOMERs on.ves canncceseqéinas 133 W. William St. 
Manet. GR BOMRcdciic vtccvvenbe's dcce 00 Broadway 
TN. once ws ctenntepneseens 856 8. Fourth St. 
To PE ee Jackson and ae Aves. 
Marion........ 315 S. Granite St., P. O. Box 747 
SE Ee ae 509 8S. First St. 
Pe csccceccccescsoecbvac’ 100-110 Edmund St. 
a epee. caer 313 Delaware St. 
SOU v.26 ccsdusnivestaas 1000 E. Monroe St. 
ee 501 E. Hickory St. 

INDIANA 
Evansville. .... Dith itis side elyaies 1401 E. Illinois St. 
Wagd: Wad a dig ie s vide'ncBai eens « 2206 Broadway 
InGOGRs « heb ctedvccves 330 W. New York St. 
Devs Tes seveksccmsaceseves 541 N. Fifth St. 
DOWER, 6 00s csienncieve cbsésess 118 Harrison St. 
Des TER... vvccvscbscccscce Third and Elm Sts. 
Dubuque............ Eighth and Washington Sts. 
Fort Dodge......... Central Ave. at Sixteenth St. 

Sauvecetedbadevces 207 8S. Washington St. 
Sioux Ces cb noeneeu 410 Court St., P. O. Box 398 
Watthae. vehs ¥eseOcis cesta 1209 E. Fourth St. 


.1201 North Ho gm 


wweepeesassees Jackson St. and River Rd. 

Middlesboro..............- 1701 Cumberland Ave. 
LOUISIANA 

Monroe.......... 219 Walnut St.. P. O. Box 1280 

Wer. Giles. . cde acunecess<. 118 N. Front 8t. 

Shreveport....... -615 Market St.. P. 0. Box 62 

MAINE 

Pemtiand. 660 oe Uebbarcersines 48 Commercial St. 
N 

DONE... < sean cour th enins © 19 E. Lombard &t. 

Cumberland....P. O. Box 172, 18 N. George St. 

GI 00s xgunint oes che the Mill and High Sts. 

MASSACHUSETTS 
Gos vantoscccccasettis 539 a Ave. 


xe 
Nias 9 « caandediss pop tee 5785 Hamilton Ave. 
Grand Rapids... ........435-459 Ionia Ave., 8S. W. 


UNION CARBIDE IS 


OD ee 513 Stephenson Ave. 

Iron River..... 321 Carnegie Ave., P. 0. Box 357 

PN iS bhbhoasckeshssbenenin 232 E. Ayer St 

MOUEEE..g Kevecccccoeceosceces 511 E. Vine &t 

rrr se 518 S. Water St. 

BARGE. cccpeeye ccavessesey . E. Shiawasee St. 

Muskegon. .......0sessessees W. Western Ave. 

CRON .s cada cwe< cee 1830- 1300 Ny Michigan Ave. 

Bawls Bie. Marhe... .vccnsccccescccsccccccsceces 
MINNESOTA 

a I ene i 334 N. First St. 

FRE s 6 <6beb te cadcoesccoceee 413 Chestnut St. 
MISSISSIPPI 

Vicksburg...... 1701-03 Levee St., P. OU. Box 322 
MISSOURI 

ES WO ccc cudeosurseant 1422 St. Louis Ave. 

GR, FOOMe o.0.0:0 cvseovseesstetes 920 S. Sixth St. 

me. ROM, . vanawidene te (See East St. Louis, Il.) 
MONTANA 

Great Pubs. ..0cevesaceteivaré 420 Second St. 8. 
NEBRASKA 

Grand Island..............---+.-311 West 4th St. 

Seer 1007-9-11 Jones St. 


NEW JERSEY 














ers eee Front and Division Sts. 
SONNE ascetic cectetenntes 251-55 Ridgewood Ave. 
NEW YORK 
BG o 6 00:2 9c cost eegsduvncce ceeds 108 Third Ave. 
Binghamton. . -.85 Prospect Ave. 
Buffalo. .... -1345 Genesee St. 
Garden City ear Clinton Rd. Sta. 
Geneva..... 261 Exchange St. 
Kingston... .. Near Broadway 
| ee ern rt ree ee 
Poughkeepsie, Smith St. and C. N. E. RB. RB. 
MMMIDO, ws 00 vamp cnce ec cadees ee 376 W. Water St. 
Weecar cc dcitncodadcenteersaterees 135. Hotel St. 
Watertown .438 Court St. 
Whitehall. . 4 -..-35 Main St. 
NORTH CAROLINA 
Charlotte........ First St., P. O. Box T77 
Raleigh, Metulicash a Lenoir Sis, Pe 0. Box 149 
SORE, wenn cet kpc se seetdamxaee 612 Surry 8t. 
. eee ae 700 S. Goldsboro St. 
NOBTE DAKOTA 
PUIG es vcvcsdvecvesd Fifth St. and Second Ave., 
OHIO 
AMPOR. oo. ce vecccscecesnasecsvs 97 East South St. 








SERS ewe timed Corner Factory and Moore Sts. 













































































Canton....+... +seeeees-618 Mulberry Road, 8. E. 
Cincinnati......... pevaneassceconte’ 67 Plum 8&t. 
Cleveland. aac beikes ve ee Hanna 4 
GHG 6s cgctens cen cscccecces 330 Dublin 














Gaigelis.. ccs ccvccsccevcscseocss Ave. 
pis 0000 dscccdecsiykiveset E. High St. 
Mansfield...... bocce begicheseoke 143 E. Fifth St. 
Steubenville....... eee rT 343 N. Seventh St. 
TORS... .oc cccccvesecveveseve ..-414 8. Erie St. 
Youngstown........ -++-..Joes and Brittain Sts. 
Bamaeville. . o.000 c¥bwwvess cea fain and Second Sts. 
OKLAHOMA 
McAlester. ....e..ssee ++-127 East St. 
Oklahoma... ......ccceccees 121 BE. Wash St 
_ eer Se eee 1-11 N. Boulder St. 
OREGON 
Portland. oc ncccccceccsoecses 15th and Hoyt Sts. 
PENNSYLVANIA 
Allentown. .1...eceessees oosbne ee 311 Gordon St. 
WORE occ cc ccc sccdesespcessenes ove 486 Third St. 
PGES. 2. cecengbone Weber Ave. and Franklin St. 
WRN, cvcccccccvcs’ eevee -++++-1502 Sassafras St. 
Greensburg. ........ee0e+. ark and George Sts. 
Harrisburg......-.+0.+. eo ..-25 & Tenth St 
TROGMBGR, <0 os ncccvedvcatannsseee 223 E. Mine 8t. 
Johnstown...... Messenger St. and B. & O. R. R. 
Philadelphia........ Delaware Ave. and Brown St. 
Eas. vo hoees North Front St., P. 0. Box 146 
Pittsburgh......1202 Chamber of Commerce Bldg. 
Pottsville. ........+. Railroad and Sanderson 4 
BorantOn ..soccecocesvecrecgnse veces 225 V 
Shamokin Fifth and Walnut sts, 
Sharon...... Budd St. and South Irvine Ave. 
Spangler... ......ceeccerecesess ry Bigler Ave. 
Wilkes-Barre... .150-156 E. Northampton St 
Williamsport. ......-..++e+0+ Canal and Court Sts. 
SOUTH CAROLINA 
Charleston... ....sseseeeeerscees 59 Wentworth St. 
SOUTH panes 
Watertown...cecccsscccsese 4 First Ave; N. W. 
TENNESSER ie as 
Chattanooga.......+. bcoveesteeed 600 E. Tent . 
Knoxville.......+ eee senses 426 West Depot Ave. 
Memphis. .....scccccccccsecrsss 671 S. Main St. 
Nashville. .....cccccesseses 102-104-108 Broadway 
TEXAS 
Amarillo. ....... 101-105 Pierce St., P. O. Box 697 
Beaumont.......+..++0s eeveeeees 366 Liberty St 
Daliad....0ccscroriesivocs cveee < Jackson St 
eat Want. .sccssnc0cheaseeeneene 1111 Lamar St. 
MegubeR.sic..-cssssesers 1s. Lave Oak. St 
> Antonio. ...-..++++ a esquite 
eee sit setaiirenh 
ad fehita Falls....1507 Lamar St., P. O. Box 1002 
UTAH 
Salt Lake City......... 108 W. Second South 8t. 












Lynchburg 


Richmond... . 


Seattle 





Bluefield... ...--cccccsvcccresees 350 

Charleston. .....+++ “Broad St. and K. & M. R. 
Clarkeburg. .....csccvcccsesees 608 North Third 
Bikins....s.ccccesss -Railroad Ave and First 
Fairmont.......« ‘Auburn St. and B. & O. BR. 
Huntington........00+. Seventh Ave. and Elm 
Morgantown. ......+seeeeeeees 610 University Ave. 
Mount Hope......sseecceersees ...-P. O. Box 416 
ae yet wa “ied” anal Md 0. +" ay 
Wheeling........- al cCulloc! 
Williamson. .Foot and W, Second 8t., P. O. Box 305 


Appleton. ....ccccecseeseceeesees 


Marshfield. ........++ South Maple and 
Milwaukee. .......++++.4% PTT. 120 


Casper. ...see. 222 Industrial Ave., P. O. Box 973 


EASILY OBTAINABLE EVERYWHERE 
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“] like the Lincoln over others because it is 
easier to operate and I am able to turn out more 
and better work with it . . . Iam able 
to weld brass and steel . . . Can easily 
change the current to weld from the lightest to 


the heaviest steel and still get an arc that is 
easy to maintain.” 


See Letter Below 








> 





Lincoln Electric Co., Cleveland, Ohio 








pg 52) ERO TS oO! ee 
we alaindoiariaas. 








May, 1926 THE WELDING ENGINEER 11 





One of several G-E WD-12 Arc 
Welders at work on tanks at the 
Quaker City Iron Works, Phila- 
delphia, Pa. 


| Here You Have Welding At Its Best 


—and wherever General Electric Type WD Arc Welders are used | 


What makes these welders stand out from all 
others? 


The generator is self-regulated and self- 
excited. No expensive tie-ups, due to 
exciter troubles, with these sets. 


The stabilizing reactor maintains a tena- 
cious, unfailing arc because it automati- | 
cally adjusts itself to any current value. 


The welding current can be set exactly for 
any value desired. The current does not 





General Electric furnishes to 
the Welding Industry: 
WD Arc Welders—designed 
for one operator 
Constant Potential Sets— 
for several operators 
Arc Welding Resistors—for 


go up in steps, but in a smooth curve. 


The complete welder is the neatest, stur- 


diest, most compact, and finest appearing 
set in the industry. 


mining and traction com- 
panies 
Automatic Sets—for repeti- 
tion work 
Bulletins on every type avail- 
able at your nearest G-E office. 


It is a source of pride to own a WD Welder; a 
source of satisfaction to operate one; a source of 
economy to weld with one. 


GENERAL ELECTRIC 


GENERAL PENERAL ELECTRIC COMPANY. SCHENECTADY, N. Y., ZCTADY, N. Y., SALES OFFICES IN ALL PRINCIPAL CITIES 
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No matter what kind of welding you do- 





If you Weld, you need this book S 
The Welding Encyclopedia 


Fifth Edition 


It describes in detail the theory and practice of every welding 
process. It tells how to weld every weldable metal by each of 
the welding processes. It gives detailed instructions for handling 
the important welding jobs, such as boiler welding, sheet metal 
welding, tank welding, pipe welding, etc. It tells how to prepare 
parts for welding. It tells how to install and care for welding 
equipment. It explains the meaning of all words and terms found 
in welding literature. It tells where to buy all standard makes of 
welding apparatus and supplies. 








$5.00 


479 Pages, 625 
Illustrations 
Flexible Leath 
er Grain Bind 
ing. 





Contents 
1. Illustrated encyclopedia covering all words, ° e ° 
terms, and trade names used in welding. | The Welding Encyclopedia {is 
2. Oxy-Acetylene Welding.—Aluminum, Steel, 
Cast Iron, Brass, Bronze. (Full instructions for : Used by: 
welding each of these metals.) 
3. Electric Arc Welding.—Complete instructions : . 
for welding all metals, studding, cutting, etc. a Shape Leemer Companice 
4. Electric Resistance Welding.—Includes Butt hana Ice Plants 
Welding, Line Welding, Percussion Welding and Boiler Shops Power Plants 
Spot Welding. Round Houses Auto Body Works 
5. Thermit Welding.—The most complete treatise Car Sh k 
on this process ever published. 7 onage Ornamental Iron Works 
6. Cutting Metals.—Treatises on both gas and Scrap Yards Sheet Metal Shops 
arc _cutting. Includes cast iron cutting and auto- Refineries Shipyards 
ra” —— . Auto Factories Gas Plants 
7. Boiler Welding.—Gas and Electric Processes. : . 
Suggestions, procedure, and standards of practice. Tank Builders Foundries 
8. Complete chapters on Pipe Welding, Rail Street Railways Machine Shops 
oe Thal Niciing :cagtiing yo Airplane Factories Pipe Line Companies 

| Steel Mills Industrial Plants 








9. Rules and Regulations.—What can be welded 
and what cannot be welded. Rules also govern 
the installation and operation of equipment. 


10. Complete instruction courses in Electric Arc 


, 
Welding and Oxy-Acetylene Welding. Lessons, . NG, SHEER FNS CO. 











F SPVSAeVs sees see sess sess sess sess esses ees aane aS ES Fe 


- . . P ¢ #8 S. DEARBORN ST., CHICAGO, ILL. 
Exercises, Reference Readings, Examinations. $ ee 
11. Charts and Tebles—A fund of welding im 4.9 ps onueea Ore dubae J usduneand toot bocp teen ht bor five dave for exam 
formation at a glance. Includes color chart show- | mation ond if 1t fe net saticlectery 3 sing setura it and you will refund th 
ing colors at various temperatures, and color chart ‘ julien 
showing proper adjustment of oxy-acetylene weld- s* ‘ 
ing flame. : Name 
12. Condensed Catalogs.—Up-to-date information : 
about the leading makes of welding apparatus and g Street - 
supplies. The Buyers’ Index is a convenient and » 
reliable guide to the man who purchases or recom- g Postoffice nen nn 
mends welding apparatus. Seeeesee see ese see SSeSeseseSeSEEeSEES EEE EE ESSEEEEE 
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The Welder’s Guide 


In Using Wilson No. 12 


Wilson Gray-Tipt No. 12 is 
Monel Metal —a technically 
controlled Nickel-Copper al- 
loy of high Nickel content. It 
is adaptable primarily to the 
welding of cast iron with the 
work in a flat position. It 
flows through the arc unlike 
any other welding wire and 
the operator must become 
familiar with its use. 


To insure the best results, 
grade No. 12 should be de- 
posited on a cold section of 
the casting to be welded and 
a bead not longer than 2 in. 
deposited at one time. When 
this bead is laid, it should be 
carefully peened with a light 
ball peen hammer. This pro- 
duces a forged effect in the 
metal and relieves it of the 
strain due to cooling, closing 
up what heat cracks might 
have developed. 


SEND FOR COMPLETE 
INSTRUCTIONS 





Se ee =} 





STEEL SUES 


129 South Jefferson Street 





CHICAGO, ILL. 


TA. Roesch, Jr., President § F. W. Walters, Vice President 
D. R. Hoffman, Secretary and Treasurer 


Steel, Monel Metal, Nickel, Brass, Copper, Copperweld, 
Nickel Silver, Phosphor Bronze, Wire Rope. 
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WELDING 


METALS 


Made in several grades to supply every need in metallic Arc 


Welding. 


Each grade is the result of exhaustive experiments to pro- 
vide electrodes having the proper flowing qualities, pene- 
tration and characteristics as deposited metal to produce 


sound mechanical welds. 


Packed in rolls of corrugated paper, 5 pounds per bundle, 
20 bundles per case; easy to store and handle.. End of 
each rod is “‘color-tipt”’ to identify grade. 


Grade No 4 Green Tipt: Produces 
a very hard weld and is not ma- 
chineable. Used where resistance 
to wear is required. 


Grade No. 6 White Tipt: Produces 
a weld of medium tensile strength 
(50,000 to 60,000 Ibs. per sq. in.) 
Used on plate work, boiler work and 
mild steel. 


Grade No. 8 Orange Tipt: Welds 
readily machineable; used in build- 
ing up worn parts not subjected to 
excessive wear. 


Grade No. 9 Blue Tipt: Will pro- 
duce a weld having a tensile strength 
of over 60,000 Ibs. per sq. in. and 
an elongation of about 15% in a 
mechanically sound weld. Machine- 
able at reduced speed. 


Grade No. 17 Red Tipt: For gen- 
eral all around welding—angles, 
plates, castings, etc. Welds on steel 
easily machineable. 


Grade No. 20 Brown Tipt: Used on 
bronze, brass and light gauge cop- 
per. Use reverse polarity. For flat 
work only. 


Grade No. 30 Yellow Tipt: This 
metal is fast and smooth flowing. 
Will produce a sound weld in cast 


iron where studs are used. 


Grade No. 33 Black Tipt: Fast 
flowing and will produce welds hav- 


ing high ductility. 


Grade No. 50: For welding cast 
and sheet aluminum. 


Send for Bulletin 100 describing Wilson Rods 





1 
STEEL SALES CORP., 129 S. Jefferson St., Chicago WE-M | 
Gentlemen: Please send [) The Welders Guide; 0 Bul. No. 100. 





Ido—[JEle. [JAC [JD.C. [jAcetylere Welding. 








OY aga gape 
£ 





SS > S 


ee 





13 


merucsingimscenitiiitan times, atria CMe tie oOAECD ELEN 
_ — 





14 THE WELDING ENGINEER May 













REPUTATION 


Only a first-class product could 
create and support an organiza- 
tion consisting of 31 plants and 
85 warehouses. This is your sub- 
stantial guarantee of quality and 
service, if you buy Prest-O-Lite 
dissolved acetylene. 


epesceanereimainnen ates - 


THE PREST-O-LITE COMPANY, Inc. 


Oxy-Acetylene Division 
General Offices: Carbide and Carbon Bldg., 30 East 42d St., New York 
In Canada: Prest-O-Lite Co. of Canada, Limited, Toronto 
31 Plants—85 Warehouses —22 District Sales Offices 





DISSOLVED ACETYLENE | 


Bowe 22 POOR Oo’ eee 


The Human Element 


EGARDED by many as the most difficult problem en- 
R countered in welding operations, the human element, is 
after all, no more of a bugbear here than in any other in- 
dustry. Results are bound to be uncertain if methods are left 
up to workmen who are accepted at their own valuation. 
Plenty of welding superintendents, however, will laugh 
at the idea of finding anything troublesome in the “human 
element.” Their work goes on smoothly and efficiently, 
and their results are satisfactory. They have few failures 


and no labor troubles. It is all because they know what 
good welding is and how to get it done. They cannot 


compete with their own men, perhaps, on actual oper- 
ations, but hey know enough about the process to 
select proper materials, design joints of the right kind, and 
pick men who know the work. Poor welders either improve 
or are taken off the job. Good ones stick and become better. 
When it is necessary to train welders they are trained to do 
work of the required quality. Labor turnover is kept at a 
minimum and uniform results are secured. Men working 
under such supervision acquire a degree of skill far beyond 
that of the usual welding “expert.” In fact, wherever the hu- 
man element is considered a problem, intelligent supervision 
will generally prove to be its complete solution. 





Tell Them How To Do It 


GREAT deal of argument has been brought to bear on 
A engineers and fabricators of metal products to prove 
that welding is an economical and efficient process. The 
opportunity offered for expansion in the structural steel field 
has, in fact, been made a subject of especially vigorous sales 
effort but when a man in that field recently remarked that all 
of the information which he had been given so far consisted 
of sales talk, he was not far from the truth. The designer 
may have full confidence in the virtue of the welded joint 
but if he does not know how to use that joint he is obliged 
to fall back on conventional methods when making plans for 
steel constructions. Compared to the amount of engineering 
information which is actually needed, there is almost nothing 
available at the present time. The reason is that for most of 
the work which is being done at the present time standards 
and specifications are lacking. Each engineer lays out the 
work according to his best convictions. The universal accept- 
ance of the welded joint will not be possible until it is pos- 
sible to provide standard specifications for carrying out the 
work. This means close study of current operations and 
comparisons of different features of design to the end that 
some time in the future it will be possible to talk about how 
to do the welding job as well as how satisfactory the job 
will be if it is welded. In some instances engineering data 
regarding particular lines of work have been very carefully 
compiled and are available for use. The results which have 
followed their use have been almost universally satisfactory, 
which in itself is an indication that it will pay to enlarge the 


~— which is now being made to put welding on a systematic 
asis. 





They See It Coming 


HERE are some fields in which the advancement of weld- 
ing is said to be considerably hampered by the attitude of 
union labor toward the process, but the unions need not 
necessarily be an obstacle. One case was recently reported 
where a business agent, after seeing the completed work on 


an important contract where welding took the place of rivet- 
ing, remarked to a young man who was interested in the job 
that he would welcome an opportunity to secure more infor- 
mation about this welding process. He admitted frankly that 
he could see the process coming forward rapidly; that there 
was a definite demand for it which would have to be met in 
the near future and that it was the intention of his own organ- 
ization to work for the preparation of their own men so that 
they would be available as operators on future jobs in that 
locality. 


The Invisible Process 


W ELDERS in large plants and small plants are perform- 
ing welding operations in full view of many other work- 
men and in full view of foremen and supervisors. Yet to 
most of those who casually observe the work being done the 
process itself is entirely invisible. They see the prepared 
joint and they see the finished joint after the weld has been 
completed but the intense glare of the molten metal sur- 
rounded by the arc flame or the torch flame prevents them 
from seeing the vital part of the work. In this manner many 
men come to feel that they are thoroughly familiar with weld-. 
ing, when the truth is that they have absolutely no knowledge 
of what the welder accomplishes. This accounts for many of 
the misconceptions which have arisen regarding welding, in- 
cluding the idea that welding is a simple operation. It is prob- 
able that very much goes on which the welder himself is not 
able to see and this is a fine point in the training of new 
operators. No man has been properly trained who does not 
know exactly how the puddle looks when it is being correctly 
carried along the joining. 





Give the Schools a Lift 


ELDING schools are receiving more attention and co- 
I igeines than has ever been possible before. More 
material is available for their use. More is known of their 
requirements. More recognition is given to their importance. 
There are several schools in this country which are capable 
of turning out well trained men as far as fundamentals are 
concerned. A good many more are struggling along, doing 
the best they can, and offering an opportunity to local weld- 
ing enthusiasts to do some constructive work for the benefit 
of the industry. Motion pictures can be secured for them. 
Lecturers can be called in to talk on special subjects. Demon- 
strators can be sent occasionally to teach some of the fine 
points of welding. In some of the better schools factory dem- 
onstrators work on a regular program in this manner. .In- 
spection trips to good welding departments can often be 
arranged, and are instructive. Cooperating with existing 
schools is going to help somebody. If an individual does it, 
the individual will benefit, and if an organization does it, the 
organization will benefit. If your local welding school is not 
doing good work, whose fault is it? 





Avoid Unnecessary Skimping 

F WELDING pays for itself when given its best chance, 

why jeopardize results by “skimping” the job in order to 
get a trifling percentage added to the savings? Such practice 
is the cause of a majority of cases reported where someone 
“tried welding but is having all kinds of trouble.” Get good 
men, pay them what they are worth, use good equipment and 
materials, don’t skimp, and you will find every welding process 
exactly as good as the claims made for it by its representatives. 
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THE WELDING ENGINEER 


Why do you read this magazine? 


YOU read it because you get from 
it something that will be useful to 
you in your business. 


That’s one reason why so many 
people buy oxygen from Linde. 


They know that Linde oxygen is 
the leader in the field. But more 
than that, they know that for 
years Linde has been a clearing 
house of welding information. 





THE WELDING of sheet metals has advanced so 
rapidly and has been successful in so many industries 
that it became necessary to work out many new 
methods. Such metals as sheet aluminum and sheet 
monel, in addition to different thicknesses of sheet 
steel, required modifications of welding technique. 
Linde Procedure Controls on these subjects make 
available to Linde customers the most efficient meth- 
ods of welding sheet metals and assure them of uni- 
form and consistent results. 


THE LINDE AIR PRODUCTS COMPANY 


General Offices 


Carbide and Carbon Building, 30 East 42d Street, New York 


37 PLANTS . 95 WAREHOUSES 


LINDE OXYGEN 


They know that through Linde 
they will be kept in touch with 
new advances in welding tech- 
nique. They know that Linde ser- 
vice men stand ready to give them 
advice and help. 


The latest addition to Linde ser- 
vice is Procedure Control. Each 
Procedure Control describes in de- 
tail every step necessary to the 
successful completion of some 
welding or cutting operation. 
With the help of a Procedure 
Control, your own organization 
can carry on that intricate job. 
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Arc Welding Heavy Copper Castings 


How Copper Blast Furnace Castings are Repaired by the 
Metallic Arc Process —— Work Has to be Kept Hot for Welding 


By P. M. Rauscher* 


-N the cooling system of a Blast Furnace a great 

number of copper castings are used through which 
water These castings have in some plants 
been welded successfully; in other plants not. Al- 
most invariably you find the oxy-acetylene process 
being used, either bronze welding such castings, or 
using a pure copper welding rod with results that are 
not always satisfactory. 


flows. 


In this mill there had been one type of casting 
(shown in sketch No. 1) that we had never been able 
to weld successfully. Either the weld cracked, or 
pulled another crack near it, and almost always con- 
siderable distortion resulted from heating. These cast- 
ings are used as a water cooled valve seat in a blast 
furnace stove, machined on three sides, and any warp- 
ing will render the valve seat unfit for service. As an 
experiment we tried the metallic arc, with results that 
exceeded our highest expectations. Namely, the weld 
was absolutely water tight; no line of demarkation 
was visible after machining and the casting was not 
warped. No adhesion was found in the weld and no 
trouble was encountered with oxides. Last but not 
least, the cost was reduced fully 20 per cent. 


Ve are now welding all of the copper blast furnace 
castings by the metallic arc. Some of these castings 
are shown in the pictures. One of these tuyeres was 
so bad it was not worth welding and was marked 
“scrap.” Here follows the procedure used in weld- 
ing the large circular valve seat :— 

First: The casting is tested to locate the crack it 
it is not already visible, then chipped out using an 
air hammer. Caution: Don’t chip too near the bot- 
tom of the crack, as when welding the arc will burn 
holes through and these are hard to fill up. Sand blast 
to remove all impurities and scale in the vicinity of 
the weld. 


Second: The casting is then annealed, before weld- 


ing, locally about eight inches on either side of the 
crack, to enable the casting to withstand the welding 


*Pittsburgh Steel Co., Monessen, Pa. 


strains. A loosely constructed brick furnace is built 
around the casting and heated to about 400 degrees 
Fahr., then quenched in water. The heating is done 


with natural gas and compressed air. 

Third: The welding—the casting is again heated 
to a blood red and welded. After welding and while 
the casting is still red, use the flat side of a machinist’s 
hammer and peen the weld lightly, and again cool by 
quenching. (Testing under hydrostatic pressure of 












A.=° Water Space 
B- Machined Surfaces 
C.- Valve Seat 


Details of Job 


100 pounds failed to disclose any leaks in the weld.) 
Small cracks and pin holes in the casting are caulked 
shut using boiler makers’ hand roughing tools. 

Fourth: Filler rod and welding generator. The 
welding wire used was Wilson Color-Tipt No. 20. 
Not recommended for heavy copper but by sufficient 
pre-heating it gets results. Slightly higher current 
was used than was advised—180-200 amperes with re- 
versed polarity. 

An arc length of 30 volts was used. This is an ex- 
tremely long arc and requires a welding generator of 
the utmost flexibility to hold such an arc consistently. 
A shorter arc than this causes the metal to splash and 
sputter. Immediately upon lengthening the arc the 


metals flow fast and steady through the arc and settle 
into the are crater producing a very smooth bead. 

The welding generator was of the Lincoln Stable- 
Arc type and surely behaves like a thoroughbred, de- 
livering a 30-volt arc without a falter. 








Views of Welding on Heavy Copper Castings 
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In welding the smaller castings they are heated all 


over to a blood red and quenched after welding. In 
pre-heating a little care should be used. A loosely 
constructed furnace of brick is used. Start to heat the 


casting with a small flame until the casting gets thor- 


oughly warm and the steam has had time to work out 
of the pockets and blow holes in the castings. If you 
heat it too fast, steam pressure builds up in these 
pockets and cannot escape fast enough through the 
pin holes, and blows a hole in the casting. This means 
more welding and sometimes in a very difficult place 
to get at. Wait until the casting gets very warm for 
perhaps five or ten minutes then turn on the heat and 
heat it fast until a blood red heat is obtained. If the 
welding takes a little too long and the casting cools 
to a red that can only be seen in the shadow—stop 
welding and heat to a blood red again. These small 
castings are not annealed previous to welding, but 


An insurance inspector who has had considerabk 
ience with arc welding, had the courage to order t} 
by that process. He turned to the Electric Arc | 
Welding Company, makers of are welding apparatu 
rented two alternarc machines together with operat 


complete top of the cylinder was welded in betwee: 
morning, March 26th and Sunday afternoon, March 23: 
the engine was put back in operation Monday m 

7 A. M. 

The photograph shows the entire patch, which 
42x62 inches with irregular contour. A special casting 
be made from a pattern fitted into the break itself, + 
ing being different and the outer edge of the breal 
chipped so as to form the necessary bevel to wel 
through. The casting was made of steel and stay 
curely by % in. rods welded into its top surface with t 
er bevel and the cast iron break was studded with ste: 
way around. Cracks emanating from the break wer 
and welded. The entire job was caulked to relieve the 
and close possible porosity on the edge of the cast iro 
the test was applied several leaks were located 


quenched immediately after. 


the fire too long as this usually develops cracks in 
another place. Heat, weld and quench in as short a 
time as possible. Reinforce the weld an inch to an 
inch and a half on both sides of the crack and three- 


Do not have a casting in cast iron job and stopped by caulking, as well as 


which this casting was made. 


sixteenths to one-fourth inch high. Hammer lightly, 


using a flat face hammer. 








LOW PRESSURE CYLINDER ARC WELDED 


There was great perturbation on Saturday, March 20th, 
because at the Flintkote Company’s plant at Little Ferry, 


N. J. a low pressure cylinder of a 900 H.P. engine had an ac- @M announcement from the 


cident in which the entire top of the cylinder was blown off. 
It appears that the full boiler pressure was put into the low 
pressure cylinder by some means unknown and the result was 
that 1% in. thick cast iron top was blown into several frag- Arts. For the eight weeks’ courses from June 4 t 
ments and entirely ruined. Fortunately, no one was seriously 
hurt although five men were in the engine room at the time, 


CARNEGIE SUMMER COURSES 


Excepting a few guest instructors and special 


in the patched casting itself, probably due to the sp 
These leaks were « 
rewelded and the engine is in service the same as bef 
accident, with considerable saving in time, money, no 
tion loss to the community by shutting down of the p! 


none but members of the regular college teaching st 
been appointed to the faculty for the summer cour 
year at the Carnegie Institute of Technology, accor 
institutior 
guest members of the faculty, it is further announced, 
on duty at various periods during the six weeks’ cour 
teachers from June 28 to August 6 in the College 


6 for undergraduates in the industrial and engineering 
only members of the regular college faculty have 


but to get a new cylinder would have taken months. 








Low Pressure Cylinder Before 
and After Welding. 


gaged. 
Carnegie officials report plans to receive anothe: 
enrollment of summer students for this year as a result 
increasing interest shown in the type of technical 
featured at this institution. 


ent 
— 
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The Strength of a Bronze Joint in Eighteen Inch Cast Iron Pipe 
Has Not Been Determined, But the Joint Is Performing Successfully 


PECIAL applications 
. of the Oxy-acetylene 
welding process are not 
limited to any one opera- 
tion, to any single size, or 
to a particular industry, 
but with slight modifica- 
tions these special jobs can 
be put into service in a 
great variety of shapes and 
sizes, and sometimes into a 
number of several widely 
different industries. This is 
the theory on which expec- 
tations for expansion of 
the industry is founded, 
ind in this era of progress 
the theory is a sound one. 


Above—Bronze Welded 
Pipe on Line-up Rack 


In practice we find that it 

works. It worked at the very beginning 
of the industry, when many enthusiasts 
attempted jobs which were not im- 
possible, but for which fundamental en- 
gineering data were not available, and 
made failures. The inherent merits of 
the process were too valuable to indus- 
try to allow of their being over- 
shadowed by criticisms resulting from 
such failures, so faults were located 
and corrected. . Methods of operation 
were perfected with experience, until 
results were secured which guaranteed 
satisfaction with the process, and its 
acceptance by industrial engineers. 

Cast iron brazing, or bronze welding 
on cast iron, has been growing in pop- 
ularity for a number of years. Follow- 
ing its use for repair work came exper- 
iments and finally field applications of 
the process to production work. Gas 
companies have used the bronze collar 
joint on cast iron pipe lines, and are 
still working to develop further savings and advantages from 
the use of the process in this construction. 

The success of the bronze welded joint in this field at- 
tracted the attention of S. B. Geiger, an artesian well contrac- 
tor, located at 37 West Van Buren Street, Chicago. There 
were obvious advantages in the use of cast iron pipe for the 
casings of artesian wells, the principal one being that the life 
of such casings is probably three times that of a steel casing. 
The objection to the cast iron pipe casing is the size and 
clumsiness of the old fashioned type of joints. Older forms of 
jomts are more bulky, and consequently require the drilling of 
larger holes than are needed for a welded joint, an item which 
makes a huge difference in the cost of drilling a deep well. 

Continued interest in the possibility of making a better well 
by the new process led the well contractor to consult L. M. 
Malcher, President, Chicago Oxy-Welding Corporation, 2613 
South State Street, Chicago. Could he furnish a joint on cast 
iron pipe which would not increase the diameter of the casing 
more than }-inch? And would it be strong enough so that 
the top joint would hold the dead weight of the rest of the 






- casing? 
7 Mr. Malcher knew he 
could furnish men to make 
as good a joint as could 
erm be made, but had no data 
to show just how good 
that joint would be. He 
saw, however, that if one 
job of this kind were suc- 
cessfully completed  an- 
other new field for the 
bronze weld would rapidly 
develop. He talked it over 
, with engineers of one of 
Left—Sinking the Cast the large manufacturers 
Iron Pipe Into the Well and secured their co-oper- 
ation in carrying out a test 
for the benefit of Mr. 

Geiger. 

Two short lengths of eighteen inch 
cast iron pipe were butted together and 
welded with the bronze collar type of 
weld that is used in gas main work, 
forming the test piece shown in the ac- 
companying photograph. Bronze re- 
inforcing bands were applied outside the 
holes bored for the bolts against which 
the pull was to be applied. These were 
only for the purpose of making the pipe 
break between the pulling bolts. 

On the first test in the testing labora- 
tory the testing apparatus broke down at 
22 tons. Another rigging was secured, 
and this time the apparatus lasted until 
the pull was 37 tons. The bronze joint 
had showed no sign of distress, but the 
machine was getting discouraged. Fin- 
ally the rigging shown in the photo- 
graph was devised. One and one-half 

; inch plate, 4 inch by 4 inch bars, and 

(Photos by Courtesy of one and one-half inch bolts were the ma- 

0.) terials used. Now they were ready for 

a strong pull, and they went to it. As the tension increased 

the heavy steel plates finally began to buckle, and the bolts 

began to stretch. One of the bolts gave way at 84 tons, and 
the pipe and its welded joint were still unaffected. 

By this time Mr. Geiger had seen enough. He declared 
that the joint was two or three times as strong as it needed 
to be, and that if that kind of workmanship could be assured 
on a field job he would try it out on one job. Perhaps some 
day this joint will be pulled to its breaking strength. Experi- 
ments so far made with it have proven conclusively that it 









fills the bill for artesian well casings. 

Work was started on the first casing of this type at Mon- 
mouth, Illinois. Mr. Malcher felt the responsibility of this 
pioneer work and was careful to use the best of materials and 
operators who were known to be skillful. There was no 
skimping. It turned out that the well crew, unaccustomed to 
the new form of work, were responsible for numerous delays 
_at first, so it took a little experience to organize the work so 
as to secure the most efficient operation. The program which 
worked best was to weld two lengths of pipe to~ether in a 
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horizontal rack, then make a weld with the double pipe 
length in place over the preceding length. When welds were 
made with the pipe in a vertical position a steel band was 
applied to the cast iron pipe just below the joint to act as a 
form or shelf for the collar of bronze. 


This first well casing, containing 51 lengths of 18-inch cast 


iron pipe, was finished a year and a half ago. It shows every 














This Joint Took 84 Tons Pull Without Breaking 


sign of being a perfectly satisfactory job, and the same con- 
tractor has sunk two more since that time, to show his confi- 
dence in the bronze welded joints for cast iron well casings. 
Experience gained on the first well paved the way for econ- 
omies on the later jobs. Some experience was also gained 
on the later jobs which proved that work of such an impor- 
tant nature requires expert operators. Bronze welding has its 
peculiarities, and allowance must be made for them. Jobs 
like the one described can be done successfully if the men 
are properly trained for it. 





E. G. LUENING LEAVES CHICAGO AND JOINS 
KENTUCKY OXYGEN COMPANY 


Announcement was received in Chicago about the 24th of 
April that Mr. E. G. Luening, who has been known for a 
good many years as a consulting engineer in the oxygen pro- 
ducing industry, had relinquished his consulting practice and 
accepted a position with the Kentucky Oxygen-Hydrogen 
Company, of Louisville, Kentucky. Several of Mr. Luening’s 
friends in Chicago immediately got together and made plans 
to give him a farewell dinner and a token of their apprecia- 
tion of the splendid work which he has done in the oxygen 
industry. The dinner was held April 27th in the Radio Room 
of the Rainbo Gardens, in Chicago, and was attended by 
about thirty-five of Mr. Luening’s friends, many of whom 
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came from out of town in order to be at the dinne; 


Luening has been intimately connected with the 


industry almost from its beginning. His services as . 
ing engineer have been in demand by oxygen plants i: 


part of the country and he has gained a number of 
and admirers by his unselfish devotion to the task . 
them the sort of service which they required. All th 


attended the dinner were glad of an opportunity to . 


their appreciation of the work he had done for the 
and the fine spirit which had been behind it. 
also a number from out of town who were not 


Ther 
able t 


Chicago in time for the dinner but expressed simila: 


ment by means of telegrams and letters. 


dinner Mr. M. Keith. Dunham, acting as chairman 


At the close 


group, presented to Mr. Luening, in behalf of his frie: 


associates, a gift consisting of a beautiful gold watc!l 
generous sum of money as an expression oi the ¢ 
and esteem of all. 


It was evident in the spirit of th: 


that all of those who have become acquainted with Mr 


ing have a high regard for the work which he has 
wish for him a full share of happiness and success in 
connection. 





HOLDER FOR REELED WIRE 

The Chicago Steel & Wire Company, Chicago, 
years ago developed a holder for reeled wire for th« 
coiled small diameter wires, and have recently ada; 
same idea to the construction of a holder of coiled w 
in automatic arc welding. The use of this reel do: 

with the necessity for returning metal or wooden rex 











New Holder for Reeled Wire. 








* 


equipping each automatic or semi-automatic machine 


one of these reels the customer has no more reels to buy a! 
is relieved of the trouble and expense of returning empty ree! 
Any amount of coiled wire can be kept in stock without t! 
The price quoted on the 


necessity of storing extra spools. 
holders is ten dollars each. 


wit 
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Heat Distribution in the Are 





A Study of Heat Distribution Which May Simplify Some of 
the Common Problems Involved in Metallic Are Welding | 


By J. B. Green, M. E.* 


analyze that man has had reason to investigate. The heat 
and light are both intense to a degree that is probably not 
elsewhere approached and, in addition, the continual passage 
of molten metal makes it practically impossible to hold con- 
ditions constant long enough to take very reliable measure- 
ments. On this account, the theory in this article has neces- 
sarily been worked out by deduction and reasoning by analogy. 
It rests, of course, on a foundation of facts developed by ex- 
periment and experience but no experiment has been per- 
formed, and probably never will be, which might directly con- 
firm the theory itself. It is a well known fact that, in a direct 
current metallic arc, the heat is seldom the same at the posi- 
tive and negative ends. This is due to the fact that the arc 
probably represents a double thermocouple. A few words con- 
cerning thermocouples will make this clearer. 


T HE metallic arc is one of the most difficult things to 


Description of Thermocouple Action 


A thermocouple will be considered as the simple junction of 
two dissimilar electrical conductors as shown in Fig. 1. 














GENERATOR 





a : 
Fi Diagram Thermocouple with Ammeter to show effect of 


> Ie of 
nesting junction, and Generator for showing effect of passing current in 
either direction. 


This represents a bar of copper joined to a bar of iron. An 
ammeter, A, is connected to the ends of these bars, current 
from the generator may be sent through the bars in either 
direction as shown by the arrows, P and N. If the generator 
is disconnected, and the junction, J, heated, the ammeter wi! 
show an electrical current is flowing, the heat energy having 
been converted into electrical energy. If the ammeter is now 
disconnected and the generator connected so that a current 
flows through the bars, the junction will be heated when the 
current flows in one direction and cooled when it flows in the 
other direction. If antimony is substituted for the copper bar, 
the same effects will be noted but always of the reverse order. 
Current will flow through the ammeter when the junction is 
heated but in the reverse direction and the heating and cool- 
ing effects will be reversed. Every conductor bears a certain 
polarity toward every other conductor; that is, it is either 
positive or negative. Furthermore, the junction of any pair 
of conductors always produces a definite voltage at the ends 
of the conductors for a certain temperature. The thermo- 
couple may thus be considered a reversible converting engine 
changing heat to electricity or electricity to heat. It might 
also be added that similar effects are produced in a conductor 
all of the same material between portions at different tem- 
peratures. The commercial application of the thermocouple 
principle most familiar is in the pyrometer for measuring high 
temperatures. The instrument on which the temperature is 





* Research Department, Chicago Steel & Wire Company. 


read is really only a voltmeter calibrated in temperature which 
is possible because the voltage from the thermocouple is pro- 
portional to the temperature of this couple. Considerable is 
known about thermocouples where both of the conductors 
are metals, but practically nothing is yet known where one 
is a vapor as in the arc. Some of the statements in this article 
may therefore be subject to correction later. 


Heat Explained 


Before proceeding to show the significance of the thermo- 
couple in connection with the arc, it might be well to con- 
sider what is meant by heat. Many are apt to confuse heat 
with temperature and, if an object is at a higher temperature 
than our body, we say it is hot and, if a lower, we say it is 
cold. From this, we jump to the conclusion that cold is the 
opposite of heat, while it really is only the opposite of hot. 
Hot and cold are relative terms referring only to temperature. 
The scientist knows that heat is one form of energy, electricity 
another, light another, etc. Temperature is a measure of the 
intensity or, more properly, pressure tending to make heat 
flow from one place to another. It has the same significance 
as volts have for electricity. From this, it will be seen that 
there can be both currents of heat and currents of electricity 
and that these currents require pressure to flow. The moment 
it is known that pressure enters the consideration, it must 
also be realized that all pressure has direction. 


Thermocouple Theory of Arc Heat Distribution 


Now go back to the idea of the arc being a thermocouple 
and consider that this is really a means of converting heat to 
electricity or electricity to heat. When it converts heat into 
electricity, a direct current is always produced and the direc- 
tion this current flows depends on the nature of the dissimilar 
conductors that make up the junction. For any one pair of 
materials, one will always be positive and the other negative 
although at times two substances may make up the junction 
with so nearly the same thermocouple properties that it is 
almost impossible to detect which is positive and which nega- 
tive. It then appears as if there were no thermocouple action. 
In the metallic arc, there are really two thermocouples, one 
composed of the arc vapor and electrode, the other of the 
arc vapor and work. Under most conditions with which the 
welder is familiar, the arc vapor is positive while both the 
electrode and the work are negative. This means that the 
thermocouple current flows in the directions shown by the 
arrows in Fig. 2. The are being the middle, these directions 
are opposite. The welding current from the generator flows 
only in one direction, usually from the work which is thus 
positive, to the electrode which is negative. This means that 
the welding current must buck the counterforce of the thermc- 
couple current at the work side and go with it at the elec- 
trode side of the arc. There will thus be a voltage loss or 
drop in the welding current as it passes through the junction 
of metal and vapor at the work and a gain or rise at the 
electrode. It follows that there is a loss of electrical energy 
at the work and a gain at the electrode. 

It is a fundamental law of physics that the form of energy 
may be changed, that is, from electricity to heat or heat to 
electricity for example, but that energy itself, regardless of its 
form, can neither be created nor destroyed. The thermocouple 
being a means of changing the form of energy from electricity 
to heat or vice versa, it becomes plain that whatever the loss 
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of electrical energy at the work side junction must represent 
an equal gain in heat energy at that junction and likewise 
whatever the gain in electrical energy at the electrode junction 
must represent an equal loss of heat at that junction. 

For practical purposes, it may be considered that heat is 
liberated at the work and absorbed at the electrode. This con- 
clusion is somewhat different from what most welders have 
believed to be true. It has been the popular conception that 
heat is liberated at both the work and the electrode, but ap- 
parently this is not so. The heat comes entirely from the junc- 
tion at the work and the arc itself and enough heat must he 
supplied by these sources to the electrode to furnish what is 
absorbed due to the voltage rise of the generator current as 
well as enough to melt the electrode and vaporize at least some 
of this material in order to maintain an arc. Before a thor- 
ough understanding of the distribution of heat in the arc can 
be had, it really necessary to consider what takes 
under various conditions. 


is place 


E.rectrope 


























\ hehealh 4 4 





Fig. 2. Diagram of Metallic Are with arrows indicating most usual 
directions of back voltage pressure at the two thermojunctions between 
the molten metal and are vapor. 


Factors Affecting Arc Heat Distribution 


It is well to first list the different factors which may be 
varied and then discuss them one at a time. These may be 
considered as follows: 

1—Arc Length. 

2—Arc Vapor Resistance. 

3—Polarity of Welding Current. 
4—Polarity of Work Thermojunction. 
5—Polarity of Electrode Thermojunction. 
6—Radiation. 


Effect of Arc Length 


It can be seen that, the longer the arc the greater the 
quantity of heat liberated, because the heat developed in the 
arc stream is due to its resistance. Lengthening the arc 
stream, however, may throw all sorts of other factors into a 
new system of relationship which might and, in fact, usually 
does actually result in reducing the heat. The electrode tip, 
being farther away from the work, receives less heat from 
this source which is where most of it would seem to come 
from when the arc is very short and practically none when it 
is very long. If the extra heat from the long arc actually 
compensated for this, there would be no new conditions intro- 
duced on this account. Such a state of affairs could probably 
exist for only one set of conditions and all others must tend 
toward either more or less heat reaching the electrode. A 
change of heat means a change of the character of the vapor 
which, in turn, means not only a change in the resistance 


THE WELDING ENGINEER 


‘ 





1926 


May, 


of the vapor but the degree of dissimilarity between the meta} 
and vapor forming the thermojunction. All of these changes 
may be quite minor and almost, if not quite, unnoticeable a; 
then again they may be marked. 


Increasing the arc length, however, introduces another phas« 
which generally makes quite a marked change in conditions 
The longer the arc, the greater the contact with the air. Bot 

the oxygen and nitrogen of the air are quite active chemical] 

in the arc and at arc temperatures. This not only changes t! 

composition of the are vapor but also the arc passed meta 

One example might be used to show how very marked the 
effect of oxygen and nitrogen is on arc passed metal. The 
following analysis is worthy of some study. 


Electrode Deposit 


Ce oe ee 16 04 

nee ee ee 88s O57 
Sulphur .032 017 
Phosphorus .018 018 
Silicon SN eRe .007 00 

Combined Chaves Uae To Seles Trace 122 
Combined Nitrogen  ........................-... Trace 104 


This test was made on a piece of mild steel with a bare el. 
trode carrying as heavy a coating of lime as can be 
in the drawing operation. Such surfacing makes for ea 
manipulation and so a very short arc was held. The depo 
was built up vertically and the sample was taken at son 
distance above the base metal so that this in no way infl 
enced the result. In other words, the analysis of the de; 
showed strictly the composition of the arc passed metal 

It will be noted first that twelve points of carbon ha 
been burned out of the electrode. In the arc this, 
doubt, became carbon monoxide which, when it escaped f1 
the arc stream, still further oxidized to carbon dioxide. B 
of these are gases. 
doubt, 


appl 


itself, 


Some sulphur was oxidized 
in a similar manner but the quantity was, 
small compared to the carbon. A very substantial 
of manganese was oxidized, in fact, over a quarter of 
per cent of the whole material. While this might 

extent escape as a vapor, the chances are, most of it w 
into a slag as manganese oxide, some probably going into t 
weld deposit. The outstanding feature of the deposit analys 
the very large amount of combined oxygen and nitroge: 
each case amounting to more than one-tenth of one per « 
Both of these must surely be present in the weld metal « 
bined with iron or, possibly to a small extent, with mangan 
It so happens that the atomic weight of manganese and ir 
are practically the same, being 55 and 56 respectively rl 
atomic weight of oxygen is 16 and of nitrogen 14. 
that, if there is one-tenth of one per cent each of combin 
oxygen and nitrogen in the deposit metal, there 
per cent each of the oxides and nitrides or a total of one pe! 
cent of the weld metal is represented by these compound 
Both of them are very hard and it is reasonable to supp: 
that they have a marked influence on the properties of 
deposit. It is believed that the above example 
very close to the minimum so far as the presence of 
and nitrides is concerned in any weld from any rod. Bot! 
of these compounds are quite difficult to analyze for and the: 
may be differences of opinion as to how much of them 
actually in a deposit, because each chemist thinks he is | 
able to perform an accurate analysis. The greatest care was 
used in performing the above analyses, checks being 
and furthermore it was not done as ordinary laboratory routi! 
but by a man who stands very high in the chemical profes 
sion. The air contact in the arc not only changes the comp 
sition of the deposit but also the are vapor. All this appear 
quite complicated and, of course, it is, but a consideration « 
the other factors makes it clearer. Much of the necessity : 
studying a long arc is eliminated because the experience’ 
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skillful welder nearly always holds a very short arc and the 
above analysis is just one concrete reason why this is so 
necessary. 

Effect of Arc Vapor Resistance 


Before considering in detail the are vapor resistance, it 
might be well to realize where this vapor comes from. To 
obtain a substantial quantity of vapor, the substances from 
which it is derived must be heated to their boiling points. As 
a usual thing so far as the arc is concerned, the boiling point 
represents a very high temperature. It is difficult to raise the 
work to.such temperatures because it is a good conductor of 
heat and therefore very little heat pressure or temperature is 
required to cause the heat to flow away. This is equally true 
of the electrode but here the heat can only flow through metal 
in one direction while in the work it not only can flow back 
from the weld zone but sidewise in all directions. Thus it 
will be seen that the electrode, regardless of its polarity, offers 
the greatest possibility of supplying at least most of the arc 
vapor. A reversal of this could, of course, take place; for 
example, when the work happens to be a thin galvanized sheet. 
The thin sheet can not possibly conduct heat away as fast as 
a heavy plate and then the zinc which forms the galvanizing 
vaporizes at a relatively low temperature. Then again, the 
electrode material usually passes through the hot arc in a 
fairly finely divided state, while the work material does not 
pass through the arc at all. The finer a given mass of mate- 
rial is subdivided, the greater its surface. Heat may readily 
enter such material but cannot leave. Hence it is more readily 
raised to a high temperature. Parenthetically, it might be 
mentioned here, that all this indicates the welder should lay 
a great deal of stress on the selection of the proper electrode 
for each job, even if the job differs only slightly from some 
other one. Under some conditions, it may be highly advan- 
tageous to use a different electrode for the bottom layers than 
is used for the top layers in multiple layer welding. A mo- 
ment's thought will show that there is a substantial difference 
in the conditions surrounding the application of the top and 
bottom layers. Inasmuch as the arc vapor usually comes es- 
sentially from the electrode, the materials of this electrode 
govern the vapor resistance. The electrode materials include 
what is on the surface as well as what is in the rod. Often 
materials on the surface in such small quantities they can 
hardly be detected by the welder have a greater significance 
than the materials of the electrode. 

What might be called the electrical nature of these materials 
should be understood. Scientists call metals “Conductors of 
the First Class” and the materials on the surface “Conductors 
of the Second Class.” These surface materials might some- 
times be said to be metallic in nature but they are not actually 
metals. It must not be imagined that second class conductors 
are such because in the case of welding rod they happen to be 
found on the surface. All materials as lime, porcelain, etc., 
usually called insulators are second class conductors. The 
reason they are generally looked on as insulators is because, 
at ordinary temperatures, it is practically impossible to make 
electricity flow through them. The scientist calls them con- 
ductors because he does not recognize any one particular tem- 
perature and he knows that at high temperatures they become 
very good conductors. On the other hand, the higher the 
temperature of a first class conductor, the greater its elec- 
trical resistance. How much of the total heat is liberated in 
the arc stream itself depends, of course, on the resistance of 
the are vapor as well as the length of this vapor stream. As 
most of the total heat seems to be liberated here, it is quite 
important to know what influences the resistance of the arc 


vapor and how. 
Effect of Polarity of Welding Current 


Taking up now the polarity of the welding current as it in- 
fluences the distribution of heat in the arc, leads to other con- 
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siderations. The thermocouple effect is just reversed if the 
electrode is made positive or opposite to what welders cali 
regular polarity. Consider what this means in the case of 
flat welding and it will then be easy to modify this for other 
positions. Heat is liberated at the electrode junction and ab- 
sorbed at the work junction. As already explained, the elec- 
trode carries heat away slowly while the work usually carries 
it away quickly. Convection currents carry the arc vapor up 
and away from the work or to use a more common expres- 
sion, heat rises. Under such conditions, it could become prac- 
tically impossible to keep any appreciable amount of metal 
molten on the work and the arc vapor probably tends to con- 
dense quickly near the work causing the arc to break and go 
out. The excessive amount of heat at the electrode raises the 
temperature here usually resulting in increasing the violence 
of the chemical action of the air, and the arc can thus become 
so wild that the metal leaves the electrode in large enough 
globules to completely span the arc length, causing a freeze. 
All these conditions are tendencies. Just what actually hap- 
pens depends on the relative intensity of the factors involved. 
For instance, the electrode may be coated with a second class 
conductor producing a vapor of such extremely low resistance 
that only a trace of it is required to carry the current through 
the arc. There will be far less tendency for such an arc to go 
out on reversed poplarity. Then again, this vapor may be of 
such a nature that it prevents the air from causing violent 
chemical action and so the electrode will not tend to freeze. 
A moment's thought will indicate what effect ‘position has 
here so it will not be discussed. 
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Fig. 3. Diagram showing by arrows the possible direction combina- 
tions of thermojunction back voltage pressure in the metallic arc. 


The amount of back voltage pressure must be considered 
due to the thermocouples. If an are could be imagined with 
no such back pressure, it should show the same characteris- 
tics on direct current as the welder is ordinarily accustomed 
to in the alternating current arc, providing, of course, the fre- 
quency of alternation is sufficiently high. The effects just 
noted would all be minimized to this point but not to the 
point the welder expects with regular polarity and direct cur- 
rent. Should the back voltage pressure due to the thermo- 


couples be excessive, these effects will be accentuated in pro- 
portion. 


Effect of Thermocouple Polarity 


Following the effect of welding current polarity is that of 


- the thermocouples and it might be well to treat this for both 


the electrode and the work together. This polarity must be 
either vapor to metal or metal to vapor but it is conceivable 
that it might be one at the electrode and the other at the 
work. This would permit the following combinations: 


A—Vapor to metal at both electrode and work. 
B—Metal to vapor at both electrode and work. 
C—Vapor to metal at electrode and reverse at work. 
D—Metal to vapor at electrode and reverse at work. 


When the polarity of the welding current is also taken into 
account, this doubles the number of combinations, making 
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eight in all. The diagram in Fig. 3 indicates this. But one 
series is drawn and the welding current is shown going in 
both directions. 

It is quite fortunate for the welder that he is not apt to 
meet all of these eight combinations in his daily work. Sel- 
dom is anything encountered other than vapor to metal with 
the welding current polarity work to electrode. Only rarely 
can the existence of the combination metal to vapor be posi- 
tively identified and when this exists, it is usually better to 
reverse the welding current polarity for the sake of arc sta- 
bility. It is doubtful that this combination is found sufficiently 
pronounced to definitely identify it without the aid of the 
arcometer, a laboratory instrument developed by the Research 
Department of the Chicago Steel & Wire Company for de- 
termining the properties of electrodes. When this combina- 
tion is approached, some welders feel they are better off by 
reversing the welding current polarity but this is of doubtful 
benefit. So far, the Research Department has never been able 
to identify either of the thermocouple combinations where the 
polarity is opposite at the work and the electrode. There 
seems to be a reason why this cannot exist under ordinary 
welding conditions. At least a fair proportion and probably 
a major proportion of the surface of the molten metal forming 
a thermojunction on the work side comes from the electrode. 
On this account, there is a small chance that it can differ 
greatly from the surface of the molten metal at the electrode 
junction. Thus, if the molten surface at the work and elec- 
trode are substantially the same, they must be substantially 
dissimilar to the arc vapor surface at both thermojunctions. 
When such dissimilarity is substantially zero, the back thermo- 
couple pressure not only must be in the same direction but 
also substantially equal in intensity. There is, however, a 
greater possibility of a variation in the intensity than in the 
direction of the thermocouple’s electrical pressure. 


Effect of Radiation 


The effect of radiation has been touched on either directly 
or indirectly in discussing the other phases affecting heat dis- 
tribution. Air is a poor conductor of heat as compared to 
metals, consequently the electrode and the work play the most 
important part here and the latter is usually far the more im- 
portant of the two. After what has already been said, the 
effect of thickness of the work and position during welding 
is almost self evident, so there is no reason to discuss further. 


Conclusions 


Whenever a new theory is presented, the question is gen- 
erally asked, “How can it be used?” There does not seem to 
be any single outstanding use for this theory of Arc Heat 
Dsitribution. Rather it has a thousand minor uses. The old 
saying “Knowledge is Power” is usually true and the welding 
supervisior or welder who fully understands this theory will 
find himself unconsciously understanding problems which come 
up from day to day that formerly were mysteries. It almost 
goes without saying, that the less mystery there is concern- 
ing welding, the better the art can be practiced. The author 
has learned to think in terms of Are Heat Distribution and, 
when this is done, it is often surprising how easy it is to 
answer many questions quickly and correctly which would 
otherwise be completely baffling. A few such questions are 
those concerning selection of suitable electrodes for various 
thicknesses of material to be welded, desirability of reversing 
polarity, and the like. Months of study have been required 
to develop this theory of Arc Heat Distribution so the reader 
must not expect to glance through the article and grasp its 
full significance immediately. To do any good, the man on 
the job or the man over the job must know this theory. It 
is presented here in plain, non-technical language so that any 
welder who wants to put enough time on it can completely 
master the subject. 
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(NOTE—This is one of a series of articles by Mr. Green , 
which the welding qualities of electric and gas welding rods wi 
be discussed. The observations made and conclusions draw» 
the result of @ long series of experiments but it is recognizes 
that other investigators may have formed different conclusio) 
as a result of experiments made in other ways. Corresponde) 
is therefore invited on the subjects covered, in order that a; 
errors made in conclusions may be corrected and any data whic} 


serves to confirm the conclusions given will also be welcomed 
is felt that much good will result from a thorough discussion 


the different characteristics of welding rods and wire —Edi! 





APRIL MEETING OF LOS ANGELES SECTION 


The Los Angeles Section of the American Welding Socie: 
held its regular April meeting in the Auditorium of the | o< 
Angeles Creamery on Thursday night, April 29. The mee: 
ing was well attended and was presided over by L. G. Hick 
chairman. 

W. F. Stoody, of the Stoody Company, Whittier, Cali 
was the first speaker on the regular program. He gay: 
interesting talk on the important part welding was playin; 
in the building up of drilling bits for the oil industry. H 
illustrated his talk by showing a varied assortment of drilling 
bits, told how each was built up by welding hard steel ont. 
manganese steel or high carbon steel. Also he had an « 
mate of costs compiled by an eastern concern dealing 
the comparison between the cost of drawing a fish tail bi: 
out under the hammer and that of building the same bit 
by welding, in which the cost of the latter was shown to } 
initially higher, but which was reduced to relatively the san 
amount because of the greater life of the welded bit. Thes. 
figures, the speaker said, were not conclusive, since they ha 
to do with but a single case of comparison. However, | 
drew the inference from this example that in the long ru: 
the cost of building up bits by welding would be less tha 
that incurred in drawing them out under the hammer 

Chester Mott, of the Purox Company, manufacturers o 
welding and cutting apparatus and supplies, gave the welder 
some good advice in his short address on “The Use an 
Care of Equipment.” 

The speaker said that good welding displayed four char 
acteristic factors. These were: economy, despatch, workmat 
ship and safety. He said he intended to make a plea in b« 
half of the manufacturers of welding equipment to the effect 
that the journeyman welder give his equipment better 
more careful treatment. He said that too often the manu 
facturer finds welding equipment in a most deplorable condi 
tion with its owner apparently indifferent to this fact. HH: 
asserted positively that the loss due to bad condition 
equipment reduces the economy in its use by from 20 to »( 
per cent. Upon the contrary, if the owner would employ 
service man to see that his equipment was kept in the pink 
of condition this loss easily might be reduced by 50 per cent 

Mott disclaimed any intention upon the part of manufa 
turers to secure the job of servicing equipment, but said the; 
were far more directly interested in the preservation of the 
efficiency of equipment than they were in putting it back int: 
efficient form after it had deteriorated. He advised his 
hearers to detail some man in their employ whose duty it 
should be to see that all equipment. was kept in good order 
and then to hold him responsible for the faithful performanc: 
of that duty. Such a man need not be so skilled as to be a 
welding inspector, but he should be skilled in equipment 
inspection. Any welder who desired to do so could get al! 
the information necessary regarding the care of his equipmen' 
from any manufacturer. 

Secretary Ardouin announced before adjournment that 
joint meeting of the Los Angeles Section of the America! 
Welding Society and of the Los Angeles Section of the 5: 
ciety for Steel Treating was being arranged for sometim: 
about May 15. 





Cutting Cast [ron With the Torch 


The Development of a Special Torch Which Pro- 
vides for Preheating of the Cutting Jet of Oxygen 


AST iron is an alloy consisting essentially of iron and carbon, 

the percentage of carbon varying between 2.5 and 5.0 per 
cent. The carbon is usually in the free or graphitic state and is 
mixed with the iron in the form of flakes. It is the presence of 
these that the arrest of the propagation of the combustion of the 
metal in contact with oxygen is often attributed. In addition, it 
is invariably admitted that the principal obstacle to the cutting 
of cast iron is the fact that the melting point (2,000 deg. to 2,000 
deg. Fah.) is distinctly lower than that of the oxide (2,450 deg. 
Fah.). 

In spite of the existence of these factors practical tests which 
have been carried out in France and America have proved that, by 
various artifices, it is possible to divide cast iron by a jet of 
oxygen, although the “cuts” obtained are not to be compared with 
those obtained on steel at the present time. 

In the first place the process as used in France since 1912 for 
the destruction of cast iron is worth noting. The cutting blowpipe 
consists of an iron or steel tube into which is placed a bundle of 
iron wire. The tube is connected to an oxygen cylinder equipped 
with a regulator capable of supplying a large volume of gas. The 
point where the cut is to commence and the end of the tube are 
raised to a red heat and the oxygen is then turned on. The tube 
in the process of combustion is applied to the heated point of the 
work and the heat of combustion of the iron burning in oxygen 
supplies the heat which raises the cast iron to the melting temper- 
ature. The process is therefore not cutting as is generally under- 
stood but a perforation of molten metal. 

In America the work done by the first experimenters on cutting 
cast iron with the blowpipe has proved sufficiently valuable to 
form the starting point of cutting methods which are now in 
actual use. Having discovered that additional heat is necessary, 
they have reached the conclusion that this can be obtained by 
heating the cutting oxygen. In practice, to obtain this result, 
they used an abnormal flame by introducing an excess of acety- 
lene; the white cone of the flame becomes much longer (1 to 2 
inches), the jet of oxygen in traversing it reaches the cast iron 
to be cut at°a much higher temperature. Further, it is recom- 
mended that the tip of the blowpipe be given a spiral motion so 
as to widen the cutting groove, called the kerf, and allow the 
flame free access to the metal. This method of cutting gives 
interesting results which have appeared from time to time in 
technical journals. Photographs of large cast iron wheels, cast- 
ing, ete., cut into suitable sizes for remelting in the foundry 
have formed the general run of cast iron cutting. As a result 
of this development special nozzles for fitting to the ordinary 
cutting blowpipe and which give the necessary excess of acetylene 
without the necessity of increasing the acetylene pressure, the 
acetylene apparently being obtained from cylinders of dissolved 
acetylene, are ‘used. 

As to the theories which have been put forward to explain the 
above results, and the phenomena produced during the cutting of 
cast iron, they are, in our opinion, not satisfactory. We are not 
stating this in the spirit of criticism, because we know, from ex- 
perience, how unsubstantial is the basis on which explanations on 
this subject are made. The presence of graphite does not, for 
example, constitute a real obstacle, because at a temperature of 
about 1,500 deg. Fah., the carbon is in solution in the iron and 
consequently the jet of oxygen is not in operation in the presence 
of graphite. The brilliant spots that are observed under the 
flame and which are frequently taken for graphite can be shown 
to be particles of oxide produced by the local heating. As regards 
the theory relating to the melting point of the oxide it is suffi- 


*From Revue de la Soudure Autogene, Translated by Capt. D. Richardson. 





cient to note that to eommence a cut on cast iron it is necessary 
to heat it above its melting point. 

The experiments that have been made in the laboratories at the 
headquarters of the French Welding Association, over many years, 
have confirmed if not explained, at least the practical conclusion 
reached in America, namely, that in order to cut cast iron the 
cutting oxygen should be heated to a high temperature. These 
experiments have been made by means of a cutting blowpipe with 
a separate jet of oxygen. The cutting oxygen is made to pass 
through a coil raised to a very high temperature by means of a 
powerful welding blowpipe. With these conditions the starting of 
the cut and the cutting progress itself is good and rapid. The 
introduction of a slight excess of acetylene into the heating flame 
improves the results, but in order to avoid bridging in the cut it is 
necessary to give the blowpipe a circular or zig-zag movement 
similar to that used by the Americans. This improvement is not 
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Fig. 2 


due to the oxygen passing through a cone of greater length but 
to the fact that the combustion of a portion of the excess acety- 
lene takes place by contact with the outer surface of the cutting 
jet of oxygen, supplying the latter with an appreciable quantity 
of additional heat and advantageously heating the metal. 

Inspired by the work that has been done in America and Europe, 
La Soudure Autogene Francaise have continued their researches 
into the cutting of cast iron with a jet of oxygen. Numerous and 
varied tests have led them to modify not the heating flame but the 
cutting jet, into which a certain quantity of acetylene is introduced. 

This Company has designed a low pressure cast iron cutting 
blowpipe in which the cutting oxygen aspirates, in the blowpipe 
itself, the quantity of acetylene necessary and sufficient for the 
complete success of the operation. : 

The diagram, Fig. 1, shows in diagrammatic form the principle 
on which the apparatus works. Oxygen for cutting enters at A 
and oxygen for heating at D: Acetylene for the heating flame 
enters at C and for the cutting jet at B. E and F are mixing 
chambers for the gases. It is clear that the heating flame is pro- 
duced under the usual conditions, and that at the orifice of the cut- 
ting oxygen an additional quantity of acetylene will escape. The 
latter burns instantly on its exit and considerably increases the 
temperature of the oxygen. The small quantity of impurity that 
is formed by this reaction has no effect on the cutting operation. 

The first tests with this blowpipe gave results which were abso- 
lutely new, that is, as far as the cutting of cast iron is concerned. 
Compared with the results hitherto obtained, the speed of cutting 
is much greater, the groove or kerf is much narrower and the 
faces of the cuts smoother and comparable to good cuts made 
on steel. In fact, the blowpipe is advanced in a straight line, in 
other words, no circular or other movement is necessary and con- 
sequently a cutting guide can be used to obtain accurate cuts. The 
gas consumption measured on the basis of gas consumed per 
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square inch of cut is greater than that required for cutting steel. 

This blowpipe will have a wide field of application, as it can 
be used not only for simple demolition work on cast iron but 
also in production work for modifying, repairing, etc., castings. 
It has been used with great success in extensive alterations to a 
railway bridge over the Rhone at Lyon-Perrache. The follow- 
ing are details of these cutting operations: 

The bridge consisted of five arches, each arch comprising 32 
cast iron stays of the form shown in Fig. 2, 92 stays of the T 
form shown in Fig. 3 and a number of stays of V form as shown 
in Fig. 4. Owing to increasing and heavier traffic and signs of 
weakening due to age the question of reinforcement and replace- 
ment of condemned portions became urgent. All operations, such 
as hammering, etc., likely to cause shocks was prohibited and the 





removal of the castings under these conditions limited the methods 
to drilling, which would involve an enormous time, or cutting by 
means of a blowpipe. Fortunately at this period the Autogene 
Francaise Co. had completed their tests with the blowpipe de- 
scribed and the Railway Company having decided to adopt the 
second method an excellent opportunity for demonstrating the 
qualities of the new blowpipe was presented. 

The cuts made by the blowpipe are shown in the diagrams. In 
Fig. 2 the dimensions of the castings are approximately 4 ft. 6 in. 
by 4 ft. 3 in. and 1 inch in thickness. The necessity of making 
the cuts in the manner indicated is due to the weight of the cast- 
ings and their safe removal. In Fig. 3 the operation consists in 
first removing the cement and iron wedges which cannot be re- 
moved with the ordinary welding or cutting blowpipe. By means 
of the new blowpipe the refractory cement is easily destroyed 
and at the same time the iron wedges embedded in the mass are 
burned out. 

The removal of the V stays, shown in Fig. 4, proved compar- 
atively easy. Fig. 5 shows the operator in the process of cutting 
one of the stays and one of the cuts just previously made. An 
examination of the latter shows that in spite of the operator not 
using a guide the cut is clean and narrow. It is interesting to 
note that the operator had practically no previous experience on 
this class of work. 

From an industrial aspect no better method of demonstrating 
the value of this new type of blowpipe could have been desired. 
The field for cast iron cutting with a blowpipe constructed on 
these lines is very extensive and there is no doubt that the process 
will rapidly expand as its merits become known. 


TERRA COTTA AND BRICK FACTORY 
REPAIRS BY WELDING 


By J. H. Ady 

Some time ago I was called to a terra cotta factory, 
terra cotta pipe is manufactured. Upon my arrival the ma 
stated that they had a welding job for me. He sent me . 
the mill room with the superintendent, and we looked ove; 
job. It was on a crusher roller, which is used to crush a 
of materials, such as lumps of fire-clay, some of these 
weighing from 40 to 75 pounds. They are fresh from th 
and as hard as flint. The roll is located in a large hopp. . 
jaws protruding from 2 to 4 inches, and taper down to not! j 
at the body of the roller. The illustration explains just hi 
piece of work was done. 

The jaws were worn down so low that the machine would 
operate unless the operator used an iron bar and a sledg: 
mer to break up the lumps. This necessitated the shutting d 
of the machine, and cost a great deal in time and mone, 
superintendent wanted me to weld pieces of car axles wher: 
jaws were worn down, but I convinced him that I could buil 
the jaws as good as new without removing the roll fron 
hopper, and with the minimum delay. 
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There are 36 to 40 jaws on these rolls, and I arranged t 
the work in the evenings, figuring that I could weld thre« 
each time until the job was completed. An oxy-acetylen 
was used. After I had welded one row across the rol! 
congratulated, for when they dumped in a carload of fire- 
the next day, it went through the machine without clogging 
once, and the superintendent was very glad, because, 
plained, it would take over a week, to install a new roll, whil 
loss of shutting down would mean several hundred dollars, 
was a busy season. 

The roll was made of a low grade of manganese, so | 
a high grade of welding wire with such good results that 
roll lasted almost twice as long as a new one. This was du 
the high grade of manganese filler rod. As long as th 
remains in good condition it will always be possible to build 
the jaws, and in this way save a great deal of time and mone; 
The repairs in this instance cost less than 30 per cent of the cost 
of a new roll, and the company was so satisfied with the work 
that they have given me similar jobs in their other factories 





FINISHING BRONZE WELDS 

Many firms who have used bronze welding on product! 
work have found the portable grinder a useful tool for r« 
moving the slight deposit which is left on the surface of t! 
metal and which, if not removed, will make it difficult t 
apply the desired finish. It has been found that the life : 
the grinding wheel is much longer when used on the braze: 
work because the metal deposited is comparatively soft. It 
is also known to a good many shops that a portable grinder 
is a very quick method of getting a good smooth finish on ‘ 
the completed joint. 
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Welding Copper Fireboxes 


Oxy-Acetylene Process Used for Repair of Practically 
All Defects—Many Welds May Be Made in Place 


By Harold Young* 


(Note—The following article deals principally with the welding 
of copper locomotive fireboxes, which are practically unknown in 
the United*States. It contains considerable material of general in- 
terest, however, and will undoubtedly give the reader some new 
ideas.) 

HE repair of defective copper fireboxes by oxy-acetylene 
Ta5 has occupied the attention of the writer for a num- 
ber of years. Numerous experiments proved conclusively that 
the oxy-acetylene welding process intelligently applied could 
effectively repair practically all defects, cracks, broken tube 
bridges, etc. “in situ.” 

A careful study was made of all obtainable writings on the 
subject of copper welding including British and American 
Journals. The writer has however to acknowledge that most 
of the information contained in this paper is to be found in 
articles prepared by Government and Building Councillor 
Weese, Central Railway Workshops at Magdenburg, Buckan, 
and Chief Railway Engineer Adolf Bothe, Railway Shops, 
Grunewald. 

It is proposed to give a description of the apparatus, ma- 
terial used, method adopted and organization required. 

Oxygen is obtained in cylinders at a pressure of 150 atmos: 
pheres which by means of a reducing valve can be dropped to 
from 5 to 3 atmospheres. 

Portable acetylene plants are undesirable mainly for the 
reason that interruptions of supply lead to defective welding, 
hence a large stationary generator should be used and the gas 
piped to the job. The size recommended has a capacity of 
400 Ibs. of calcium carbide. A second generator is held in 
readiness for emergency. The torches used are of the high 
pressure type, with interchangeable burner tips. 

For welding, a rod of Canzler wire 5 to 6 m.m. thick is 
used. This wire consists of an alloy of copper, phosphorous 
and silver, and is protected by patent No. 284840. 

Canzler wire costs considerably more than common copper 
wire, nevertheless it is far better to use the special alloy, for, if 
properly used, the weld is always successful. 

During the process of welding, the Canzler copper, like 
silver solder, remains evenly liquid, even if it is kept liquid for 
some time by means of the torch and is exposed to the oxygen 
in the air. As soon as it soldifies however, and is compressed 
by pounding with a convex faced hammer, it assumes almost 
completely the characteristics of rolled copper and consequent- 
ly can be forged in a heated condition. A welded seam pro- 
duced in this manner, shows a salmon red surface at rupture, 
no pin holes being visible. Another advantage of the Canzler 
wire is that it may be applied in a thick layer on a vertical 
wall sheet, and not the least amount of material will drip down. 
The surface of the wall remains clean and smooth. 

Unskilled handling of the welding torch may cause burning 


of the weld. Great care should be taken that the oxygen core’ 


of the flame does not make contact with the welding rod, or 
piece to be welded, otherwise the free oxygen present in the 
flame will combine with the copper, and form cuprous oxide. 
Oxygen and acetylene should be fed to the torch in the right 
proportions. The luminous core should not be veiled, but must 
have sharp outlines. 


As copper is a good conductor of heat, two welding torches 
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are required simultaneously, and efforts should be made to 
approach with them from both sides of the copper plate, in 
the case of firebox sheets through wall stay holes, etc. 

As the welding process must not be interrupted for any 
length of time, in the case of long welds a third man as relief 
should be employed, in order not to expose the welder to the 
high temperature too long. 

When welding on both sides, the weld is chiselled out in 
the shape of an X as shown on Figure 1. 

Firstly, care should be taken by liquifying the metal at the 
bottom to prevent the formation of a hollow space, and new 
material from rod and wire applied in larger amount than re- 
quired, as shown Figure 1. On the completion of a stretch 10 
to 15 c.m. long, the raised seam is worked flush with convex 
faced hammers to increase tensile strength of added metal. 
The hammers weigh about one pound. 

It is immaterial whether the seam is vertical or horizontal. 
In the vertical seam, the welding is started at the lower end, 
and the torch is held at a suitable angle so that the pressure of 
the flame tends to prevent liquid material from flowing down- 
ward. 

All welding should be done speedily, in order. not to over- 
heat the adjoining parts, and in this way produce considerable 
changes in stresses. 

If the caulking edge of any plate is corroded, or wasted 
away, this is repaired by welding on to it new material from 
the wire. It will be necessary to remove a few rivets, but it 
is not necessary to chip the edge to obtain a metallically clean 
surface, as the impurities disappear during welding operations. 
If, however, the plate is thin and there are cracks between 
rivet holes the damaged plate is removed by chiselling it off, 
and a new piece inserted, as shown on Figure 2. 

This patch as well as the flange, is cut obliquely and the 
patch is so inserted, that at Point A, an air space of about 
3 m.m. remains between edge of the flange and the patch; the 
slit increasing upwardly at the rate of about 25 m.m. in a 
length of 1 m. The patch is held by butt straps sufficiently 
loose to allow shifting of the patch. 

The welding is started in the corner, A, the vertical seam 
being completed first. On the inside the weld is heated 
through stay bolt holes. When the vertical seam has com- 
pletely cooled off, the horizontal seams are welded. 

Should small leaks develop during boiler hydraulic test 
they can be stopped by caulking. 

In the case of firehole or copper tubeplates, an angle patch 
is welded in, as shown in Figure 3. Where a fracture de- 
velops in the radius of flange as shown in Figure 4, and the 
flanges are in good condition the fracture may be welded after 
the rivets in the flange have been knocked out to permit of 
free expansion; the reverse side is heated by inserting the weld- 


‘ing torch through wall stay holes or washing plug holes and 


the welding proper is done on the inside, beginning at the 
bottom, after fracture has been prepared by chipping a 90° Vee. 

As a result of the welding, the flange will be open at the 
joints, and must be hammered into position again as soon as it 
passes the red hot condition in cooling. 

In the case of cracks in tube plate flanges, and in the ra- 
dius of plate, sufficient tubes may be removed to enable the 
welders to get at it from the inside of the boiler barrel and 
then to weld from both sides. 
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Councillor Weese says that such vertical and horizontal 
cracks have been welded in Magdenburg Buckan in 86 tube and 
firehole copper plates, mounted in fireboxes and that a re- 
moval of the boilers from the frame is thereby not required. 

The method of welding the broken bridges of a tube plate 
is exactly the same, in many respects, as that adopted by the 
writer in his experiments, excepting that the European Engi- 
neers have succeeded in doing these “in situ.” 

Plugs, machined from copper bar, are driven into the tube 
holes to be dealt with in the manner shown in sketch Figure 5. 
The tube plate is 1 in. thick and the plug % in. long, the 
edge of the hole is cut to an angle of 45° in both sides, so that 
the plug is in contact about % in. wide all round. Similarly, 
the crack between the tube holes is chipped out to 45° on both 
sides of the copper plate, the material is melted around the 
plug where it contacts with the tube plate, so that a complete 

‘union between the plug and tube plate is obtained, and then 
the crack is filled up. The welding is done simultaneously on 
both sides. The time taken to weld plug and adjoining crack, 
is about 7 minutes. The weld is hammered in the manner 
referred to elsewhere, then the second hole is welded and so 
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on; rivets in this case do not require to be removed from the 
flange joint. 

After cooling, the tube holes are drilled, and tubes inserted 
and expanded. 

It is stated that 36 tube plates having a greater number of 
cracks, have been dealt with without removing the boilers 
from the frames; the same procedure is followed when the 
tube holes become too large and the bridge too narrow. 

Patches are welded in the manner indicated on Figure 6. 
The welding is commenced at point A, the vertical seam being 
welded first, all rivets are removed from the foundation bar 
where required. For a seam of 1 m. an opening of 12 m.m. is 
required. This opening closes as the welding progresses. The 
Outside operator heats the plate by threading his torch through 
stay holes in company with the inside welder. On comple- 


copper. 
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tion of the vertical seam the horizontal seam is welded, com- 
mencing from A. The movement of the patch plate enables 
the welder to decide what action he should take to make a 
satisfactory job. 

This method of welding patches has only been done in the 
horizontal position, and the welding only on one side. 
are practical difficulties which prevent hammering. 

Chief Engineer Bothe states, that when dealing with Canz- 
ler wire, two torches, No. 5 size, with a total consumption of 
about 3 c.b.m. acetylene per hour, is sufficient. The welding 
flame need be only as large as in iron welding of equal thick- 
ness of material. With this torch the Canzler wire becomes 
liquid in a comparatively short time, therefore overheating of 
the material, and formation of oxide are prevented. The ma- 
terial is then stretched or extended by hammering with convex 
faced hammer and the tensions occurring upon cooling ar: 
so completely equalized, that when properly handled, no 
cracks will appear. 

This stretching is best done in such manner that the seam 
is welded in sections 15-20 c.m. long, whereupon the operation 
is interrupted and both operators immediately and simultan- 
eously commence at different points to hammer the dark red 
hot material until it has cooled off. While in this case a re- 
moval of the damaged part of the firebox is not necessary, 
nevertheless stays, rivets, etc., must be first removed, as th¢ 
hot wall must always be permitted, to a certain extent, to ex- 
pand or contract freely. 

Patches have three edges welded into the wall sheet as a 
rigid whole. The fourth edge forms the riveted joint and 
caulking edge. 

This engineer’s method of welding the broken bridges of 
a copper tube plate is practically the same as that described 
elsewhere, but he stresses the need for using a welding paste 
manufactured by the firm of Canzler for all classes of copper 
welding as it effectively prevents the access of oxygen and 
even reduces any copper oxide which might be present. 
Anyone who has attempted to weld copper knows how readily 
it oxidizes and realizes the need for a de-oxidizing agent to 
secure an efficient weld. 

With regard to the organization required for this class of 
work the psychological-technical aspect should be considered 
when‘selecting welders. 

Blacksmiths are found as a rule the most suitable trades- 
men for the work and they should be encouraged by the best 
possible renumeration. It is not advisable to ask copper 
welders to do iron welding intermittently and a clear line 
of demarkation should be drawn because of the peculiar na- 
ture of this work. Two Welders and an assistant should form 
one group and their duties confined to copper firebox welding. 

The consumption in welding per hour as given by Bothe 
is as hereunder. 


There 


Mark. 
2 torches No. 5=3 ohm acetylene =12 kg. carbide = 42.00 











3.6 ohm oxygen = . 17.64 
tte: Celie ed So ee 78.00 
Total .... . 137.64 





The writer desires to draw attention to the optimism dis- 
played by Chief Engineer Bothe in his concluding remarks, 
viz. : 

“Experience has shown that due to the good heat conductiv- 
ity of the copper, a local overheating of the basic material does 
not easily take place. In the practical application of the auto- 
genous process for repairing damaged fireboxes, no doubt even 
better values of tensile strength and expansion will be obtained 
than in the experiments with sample bars. From this, it may 
be deduced that the tensible strength of a welding seam, 
amounts on the average from 55 to 60% of that of the solid 
Contrary to this, the tensile strength of the usual 


single-row iron riveting in the fire box is only 40%. In view 
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of this difference in the tensile strength values in favor of the 

welding process, practical tests should now be carried out for 

the purpose of connecting copper walls in the manufacture of 
new fireboxes exclusively by autogenous welding. 

The riveting method used at present is accompanied by many 
disadvantages, viz.: 

1. The overlapping in the row of rivets, cooled only indirectly 
by water, are subject to premature wear, particularly in 
the fire zone. 

2, Experience has shown that rivet heads, protruding into the 
water chamber, particularly in the fire zone, corrode and 
give trouble due to the influence of galvanic currents. A 
number of rivets, therefore, must always be renewed, pref- 
erably at every interior examination. 

3 The rivet heads render a thorough removal of the adhering 
boiler scale difficult, when cleaning the boiler; in conse- 
quence, a thicker crust will accumulate just at these points 
in the course of time, so that the highly important water 
cooling (see item 1) is still more impaired. 

4. The flanging of the tube and fire door plates is subjected 
to increased crack formations, because, owing to the rig- 
idity of the riveting, only the short arch in the flange will 
stretch and it is exposed to constant bending strains upon 
heating or cooling of the firebox. 
frequent and premature repairs. 
All these disadvantages enumerated in item 1-4 might possibly 

be avoided by using the welding instead of the riveting method. 
Furthermore, the construction costs are reduced, because due 
to the elimination of overlappings in the row of rivets, plate 
copper is saved and no riveting and caulking work is required. 
In the welding of metals of all kinds, whether it is done in 
the fire or by autogenous or electric processes, it is well known 
that the quality of the basic material plays an important role. 
Copper, with its many uses in machine construction, forms no 
exception in this regard. Frequently enough, harmful admix- 
tures (lead, arsenic, oxides, etc.) are the cause of failures, or 
at least of the low resistivity of some welding. If, therefore, in 
spite of the observation of all rules laid down for the copper 
welding, reverses occur now and then, they are always caused 
by the composition of the basic material. It is therefore advis- 
able, in case of a complete failure of a welding operation, to 
investigate the causes and then to examine whether patching, 
lengthening of pipes, or a complete removal of the respective 
firebox parts would not be the better and more economic 
course, 

This last circumstance makes it therefore appear advisable 
to carry out welding tests on a practical scientific basis. The 
author is of the opinion that the welding test would prove to be 
one of the best criterions of the quality of the material. 

No doubt it would be of immense importance economically, 
if all modern welding processes could be developed to the high- 
est perfection, and the controlling authorities would consent 
to establish a special field of study for this branch. This would 
have to embrace: 

1. The organizing of welding schools and training stations 

for welders. 

The testing of, and passing on all innovations in this field. 

The carrying out of welding tests for the purpose of deter- 

mining qualities of materials. 


This evil necessitates 


w 


While this paper does not deal with all details connected with. 


successful copper welding, sufficient information is given, in 
the opinion of the writer, to encourage the application of the 
process of autogenous welding on the lines disclosed in these 
notes. Reverses no doubt will occur and the analysis of the 
copper plate may be questioned and so on, but copper plates 
to British Standard Specifications are quite suitable for weld- 
ing and more so, when annealed. Obviously great savings 
would be effected by any railway using copper fireboxes which 
are subject to fracture and cracking, necessitating the renewal 
of tube plates or patching of wall sheets and firehole plates. 
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NEW RAILROAD CARBON LAMP 


At the recent exposition of the Railway Appliances Asso- 
ciation which was held in the Coliseum, Chicago, the Air 
Reduction Sales Company displayed a new type of carbide 
lamp made especially for railroad work. This lamp is said 
to give a clear, white light of high candle power with strong 
projection and large illuminating area. They are provided 





New Type Carbide Lamp for Railroad Work 


with a large base and large carrying handle the latter is 
designed so as to make it easy to carry in different positions, 
the handle extending backward from the lamp to avoid the 
heat directly above the burner. All parts are readily remov- 
able for replacement if damaged. 





APRIL MEETING OF CLEVELAND SECTION 


The April meeting of the Cleveland Section of the Amer- 
ican Welding Society was held in the Engineering rooms at 
the Hotel Winton, Tuesday evening, April 20th. 

The speaker of the evening was: Mr. A. F. Davis, of the 
Lincoln Electric Company, who presented a paper on “Weld- 
ing of a Structural Runway,” a job recently finished by the 
Morgan Engineering Company. This paper was accom- 
panied with a series of slides showing the procedure. In ad- 
dition to this some slides was shown on “The Arc Welding 
of Steel to Replace Grey Iron Castings.” 





NEW LINCOLN WATER COOLED HOLDER 

Desirability of using the carbon arc for repair of defective 
castings in steel foundries has led to the development of a 
water cooled carbon electrode holder by the Lincoln Electric 
Company of Cleveland. In the past where the carbon arc was 
used for the repair of castings, when current up to one thous- 
and amperes was required the use of very large carbon elec- 
trodes was necessary to prevent the excessive heat from burn- 
ing up th holder. It was found that the use of large carbon 
electrode had the disadvantage of producing a rather unstable 
arc. The new water cooled carbon electrode holder is said 
to have overcome the difficulties mentioned. With this equip- 
ment it is possible to use a heavy current and a smaller carbon 
electrode, thus producing a stiffer and more stable arc. Cur- 
rents as high as one thousand amperes can be used on clec- 
trodes one half inch in diameter. 

Use of the carbon arc for burning out sand spots in place 
of chipping with an air gun is far more desirable from the 
view point of both the foundry and the customer. Owing to 
the high expense of chipping sand spots, it is said that the 
tendency is to correct the defects only on the surface. This 
of course means a spongy, leaky and weak casting getting by 
inspection. 
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WELDED ROTARY DIGESTERS 


Constant danger of entire failure, leakage and the necessity of 
calking have now been eliminated in so far as rotary digesters, 
used for the purification of cotton linters for the manufacture of 
artificial silk, is concerned. 

Through the application of electric arc welding, in place of 
riveting in the construction of these digesters the Richmond 
Engineering Company of Richmond, Va., has found it possible 
to produce a machine which gives consistently satisfactory serv- 
ice even under the most severe usage possible in an artificial 
silk mill. 

To fully appreciate the importance of the part which arc 
welding is playing in the comparatively young artificial silk in- 
dustry, it is first necessary to review briefly the process followed 
in making the product. Artificial silk is made from nitro cellu- 
‘lose dissolved in ether and alcohol, which in turn is made from 
cotton fibre. 

Cotton linters provide the commercial supply of raw material 
for the industry. It has a great portion of oil, dirt and other 
foreign matter in it, which must be removed before it can be 
used in the manufacture of artificial silk. 

Through a process of steam cooking under pressure, with a 
caustic soda solution it is purified. It has been found that the 
most satisfactory method for conducting this essential operation 
is provided through the use of a large steel pressure vessel, 
built to withstand high internal pressure, and adequate to handle 
an enormous unit charge of solution and cotton. 

The vessels used for this work are known as rotary digesters 
and those manufactured by the Richmond Engineering Company 
are made of pressed steel plates % inches in thickness; spherical 
in shape and 14 ft. in diameter. These great balls revolve on 
massive steel trunnions, the centers of which are hollow. 
Through fixed pipes, which enter the balls on the axis through 
the hollow trunnions, steam for cooking is admitted. 








Welded Joints Prove Their Superiority to Riveting 


Because artificial silk producers and manufacturers of digesters 
had found that rivets could not satisfactorily stand up under 
the severe use called for in these great vessels, extensive studies 
were made by the Richmond Engineering Company to determine 
upon a process which would give one hundred per cent satisfac- 
tion. Arc welding was the solution found in this case. 

Using the “‘Stable-Arc welders, made by the Lincoln Electric 
Company, of Cleveland, the Richmond Engineering Company has 
been enabled to do a welding job which is constantly good, and 
which has eliminated all complaints of digesters leaking. There 
has never been a failure of the welded digesters, nor is there 
any possibility of there being in the future, for each one of the 
balls is tested by a water pressure of 120 pounds per square inch, 
before it leaves the Richmond plant. 

The builders of the digester now weld to the shell of the 
digester the lugs, which are bolted to the cast iron segment gear 
and the balls. Under this process no machine work is necessary 
in the manufacturing and instailation of the big gear for the 
digester. 

Through this type of construction vital portions of the ma- 
chine become one integral unit; the welding serving to join the 
different parts with a strength equal to that of any of the steel 
members. 
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“This type of construction is much better than the older type 
of riveted construction,” says Ernest W. Farley, of the Rich- 
mond Engineering Company. “Riveted construction was con- 
stantly developing leaks and required the attention of boilermak- 
ers for calking, and also carried with it the tremendous hazard 
of failure due to fatigue of the riveted joints.” 


/ 





MILBURN MARKETS NEW WELDING TORCH 


To meet the demand for a small welding torch for work 
not requiring the usual standard torch, The Alexander Mil- 
burn Company, Baltimore, Md., has perfected the Type J-Jr. 
Torch. This is described as a sturdy, compact torch giving 
a high degree of efficiency and economy. The torch uses 
the same tips as are supplied with the standard larger torches 
and is adaptable to all classes of welding. It uses low and 
comparatively equal pressure of oxygen and acetylene. Due 
to its light weight, it is untiring to operate continuously. 
The quality of its work has been highly satisfactory. Com- 
parison of its use with heavier torches is said to show savings 
in gas and a speeding up of the work. 
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New Milburn Welding Torch 





The manufacturers claim that supermixing of the gases 
through a standardized system of multiple mixing assures a 
complete intermixing of the gases and a uniform flame. The 
seats of the tips are flat, with annular grooves coinciding with 
those in the head, the gas passages entering through the an- 
nular grooves or rings which separate the gases. The con- 
struction of these seating surfaces allow lateral expansion of 
torch head and tip without distortion and the seats are very 
easily refaced. 

The J-Jr. Torch is adapted to gas supplied either from gen- 
erators or compressed in tanks. The torch is made of bronze 
forgings and specially drawn tubing. It is very simple in 
construction, with all parts easily accessible. 

An angle of 67%° in the head allows a natural position in 
operating the torch, utilizes the heat to best advantage and 
protects the operator’s hands. Equally balanced, the torch is 
easily manipulated and will not tire the operator. The J-Jr 
is 18 inches long, weighs 25 ounces and is furnished with 
three welding tips adaptable to a wide range of welding. 





CYLINDER SAFETY BULLETIN 


The National Safety Council, Chemical Section, Chicago, has 
just published a cylinder safety bulletin which may be obtained 
at a very low cost This bulletin is 9x12 inches in size, and 
contains a very attractive illustration in black, gray and orange, 
showing a cylinder with the valve cover in place. The heading 
above the cylinder is “For Safety.” In the lower right hand 
corner appears the following copy: “When cylinders are not 
being used—whether they be full or empty-—keep valve and cov- 
ers in place.” This is a very wise safety precaution and one 
which cannot be emphasized too much. 





PREVENTING SPUTTERING 


A patent has recently been issued which is claimed to prevent 
sputtering in welding iron or steel. The surfaces to be welded 


are treated with a solution of chronic acid, and are then allowed 
to dry before welding. 











Keeping the Welder in Condition 


Methods Used in Improving Old Generators— Points to be Ob- 
served in Order to Keep Machines in Good Operating Condition 


By M. D. Goodman* 


N a wide experience repairing and rebuilding electric arc 
l welding machines many instances have occurred where 
improvements have been incorporated which actually gave 
them better welding characteristics than they had originally. 

It been found in that changing the 
stabilizer or redesigning the old one better welding charac- 


has some cases by 


teristics were obtained. Some types of welders which 
originally did not have stabilizers also may have their char- 
acteristics improved by the addition of a properly fitted 


stabilizer. 

Some types of welders have rather large and complicated 
control panels. In rebuilding these it is best to completely 
redesign the control thus making it as compact and simple 
as the most modern type arc welder. 


How Arc Welders Are Rebuilt 


A brief outline of what is meant by rebuilding electric arc 
welders is as follows: First of all the windings themselves 
must be sound and if they are not, there is but one thing to 
do and that is rewind the machine. However, comparatively 
few machines need complete rewinding. The usual procedure 
is to take the welder completely apart in order to make a 
careful inspection of the various parts of the machine. If 
the machine has been standing a long time it is baked out 
and completely reinsulated. Most machines, however, need 
only the addition of a good insulating varnish to the winding 
to make them as good as new. The brushes frequently need 
to be renewed and occasionally bearings must be replaced. 
At rare intervals a shaft becomes worn. This shaft is built 
up by arc welding and turned down to the original size mak- 
ing the shaft the same as when it left the factory. 

The control and stabilizers are very important items that 
must be considered in rebuilding welders. As far as the 
control is concerned if the original panel is excessively large 
a more compact panel is made and frequently new instruments 
are added. 

In the case of stabilizers the air gap is sometimes changed 
if it is felt that the welding characteristics can thereby be 
improved, 

Some arc welders are designed originally for about 40 volts. 
This is a little low and in a case of this kind the machine is 
actually redesigned to give at least 50 volts and much better 
welding characteristics are obtained. Of course 
modern machines no redesigning is necessary. 


on real 


Keeping Machines in Good Order 

Concerning the upkeep of welding machines, when the 
commutator gets a bit rough it should be sand papered and 
the brushes should always fit the commutator properly. The 
most frequent cause of sparking is an improperly fitted or 
incorrect brush. 

A good many are welders use ball bearings. These bearings 
ought to be inspected every six months or so to see~that 
there is sufficient grease and that this has not become 
hardened. If the bearings are not properly greased they will 
become defective and will have to be replaced. 

Sometimes sleeve bearings are used on welders and where 


this is so, special care should be given the bearings, partic- 


ularly in portable outfits. 
In a sleeve bearing the oil ring must be in its groove to 
lubricate the bearing properly. Occasionally, when moving 
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a set the ring will jump out of its groove. When this occurs 
the bearmgs get hot due to insufficient oil supply. 

A very satisfactory method of getting portability in welders 
without actually putting the entire machine on a truck is to 
mount the welder on a steel or wooden platform designed to 
be handled by an ordinary lift truck. In this way the machine 
is on a fairly good foundation and yet has portability. 


For Arc Welding Sheet Metal 


Those readers who have experienced difficulty in successfully 
arc welding light sheet metal such as 18 gauge or so on their . 
200-ampere machines will be interested in the following ex- 
perience. Recently a welding shop owner came to our plant 
and said that if he could get an arc welder that would weld 
18 gauge steel without burning through he could get a big 
job. He was told that a simple device could be added to his 
200-ampere machine which would permit him to do this work. 
The following day this welder started welding up sheet steel 
pans made of 18 gauge steel which he had previously thought 
impossible to handle with the electric arc. 


Not Too Much Speed on Gas Engine Sets 


Gasoline engine drive welders are now getting more 
With this type of machine special care must be 
taken to get continuous operation. The engine must be of 
the heavy duty type and have a normal speed of not more 
than 1200 RPM. It is true that gasoline engine drive welders 
are being used at speeds as high as 1500 RPM but if one 
will follow the history of such sets it will be found that the 
engine needs complete overhauling in from six months to a 
year if used on steady work, 

Gasoline drive arc welders are sometimes arranged for gear 
drive. This makes a satisfactory unit where the gearing is 
properly designed. However the direct connected unit is 
satisfactory and this design is being used more and more. 

Probably many readers may have experienced difficulty in 
holding the arc on gasoline drive sets. One of the most 
frequent reasons for this is a slow acting governor on the 
engine. If the governor works quickly when the load is 
thrown on the machine the speed of the generator and hence 
the voltage will be maintained. This will produce good 
welding. If, however, the governor is slow, the speed will 
drop and the voltage reduced. This, if carried far enough, 
will make it difficult to hold the arc. 

Wherever possible the electric driven unit is to be preferred 
to the gasoline engine drive. The electric drive costs less 
initially, costs less to maintain, is simpler and is more likely 
to be in continuous operation from one end of the year to 
the other. 

One question that is frequently put to the writer is this: 
“What is the best electric welder.” The answer is invariably 
as follows. Practically all makes of welders are good as far 
as actual welding is concerned. The difference comes in the 
efficiency, and capacity and there are also differences in design. 
Here the personality of the buyer comes in. In one case 
a separately excited machine will appeal while in another a 
self excited machine will offer the strongest appeal. 

When it comes to selecting a rebuilt machine, the make 
of machine is of much less importance than the company from 
whom the rebuilt welder is obtained. A welding machine is 
a specialized product. In getting a rebuilt machine it is best 
to go to a company that specializes in this sort of machinery. 
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SPRING MEETING OF THE AMERICAN WELD- 
ING SOCIETY BRINGS MUCH DISCUSSION 
OF WELDED DESIGN 

Design of joints for welded structures was the outstanding 
topic of discussion at the technical sessions of the American 
Welding Society on the occasion of the Spring meeting which 
was held in New York last month. The discussion of this 
subject was opened by Mr. E. E. Thum, of the Linde Air 
Products Company, who presented a paper on “The Design 
of Oxwelded Equipment.” Mr. Thum pointed out in his 
paper that the subject of design covers not only the matter of 
sketching an individual joint or a combination of joints but 
also the correct design for each step involved in the applica- 
tion of the process, in other words, intelligent control must 
be exercised over the selection of materials, the training and 
selection of operators, the actual welding procedure, and test- 
ing of the finished work. A few important welding opera- 
tions on large steel structures were described to show the 
advantages of the welding process when carried out under 
this supervision and control. The following general principles 
were recommended covering the design of the joint itself. 


First. Arrange so that the plane can penetrate and melt 
the metal to the very bottom of the joint without excessive 
overheating. 

Second. Avoid welds between metals of widely different 
cross section. 

Third. Avoid placing a weld where compound stresses 


must be carried, especially places where a slight movement 
will induce much split or prying action. 

Fourth. Avoid intersections of welds meeting as they 
cross. 

L. J. Sfoizini, of the Engineering and Maintenance Depart- 
ment, Kodak Park, Rochester, New York, presented a paper 
on “Welding in the Design of Industrial and Power Piping.” 
This paper described the four principal classes of ordinary 
non-welded joints encountered in pipe work and discussed 
their advantages and disadvantages, so as to make clear what 
is required of welded joints. He then described the advan- 
tages and methods of welding on high pressure steam piping, 
low pressure steam piping, refrigeration piping, brine piping 
and air and water piping. It was ponted out that in design- 
ing a piping system a factor of safety of at least six is used 
and that this factor should also be used in welded work. It 
was also pointed out that even though welded joints are 
known to have occasional failures, such failures are quite 
common with all other types of joints. By making rigid re- 
strictions on the use of welding such failures are kept at a 
minimum. 

L. H. Burkhart, Chief Engineer of the Struthers-Wells 
Company, described the design and manufacture of a hori- 
zontal cylindrical pressure tank. This is a 48 inch tank, 15 
feet long, to be used as an air or steam receiver under 250 
pounds pressure. If properly made it will easily stand the 
test of 500 pounds hydrostatic pressure. 

A. C. Vick, Plant Engineer of the Detroit Range Boiler 
and Steel Barrel Company presented a paper on “Gas Welded 
Longitudinal Seams for Stringent Requirements,” using as an 
example a fabrication of bilge barrels. These barrels are 
made by first welding a longitudinal seam in a cylindrical 
shell rolled to that shape from flat plate. After welding the 
shell is placed in an expanding arbor, which increases the 
diameter at the center of the barrel from 21 inches to 24% 
inches, the end still remaining at 21 inches. Careful study of 
welding methods has made possible a continuous reduction 
of the percentage of failures and it requires a high quality of 
workmanship to keep failures at a minimum, because the 
finished product is required to pass extremely severe tests. 

S. W. Miller, Consulting Engineer, Union Carbide and Car- 
bon Research Laboratories, spoke on the subject of “The 
Design of Welded Joints.” Mr. Miller’s paper emphasized 
the importance of using a procedure control to cover the 
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various steps and items that are involved in successful weld- 
ing operations. The various steps in this control are: work- 
manship, methods, design, preparation, welding, and testing. 
On the subject of materials Mr. Miller pointed out that tank 
steel is not good for important welded structures because its 
welding qualities are frequently undesirable and that fire-box 
steel is most suitable for important work. He stated that the 
only fair basis for design in the case of welded structures is 
to use a maximum work and fiber stress, based on either the 
tensil strength of the plate or the tensil strength of the weld- 
ing metal, whichever is the lesser. 

J. W. Owens, Director of Welding, Newport News Ship- 
building and Dry Dock Company, discussed the subject of 
“Design of Welded Joints in Ship Construction.” In intro- 
ducing this subject he stated that practically every form of 
welding can be advantageously us-d in the repair and con- 
struction of ships, provided each form is utilized for the class 
of work to which it is best adapted. Ship structures intended 
to be joined by welding instead of riveting should be spe- 
cially designed with that end in view, in order to save the 
maximum weight without sacrificing strength and to permit 
as much welding as possible to be done in the shop a number 
of assembly holes should be the minimum required for assem- 
bly, as additional holes can be punched on the job if neces- 
sary. In ‘general he recommended the making of welds con- 
tinuously, unless otherwise specified. 

Several engineers and construction men interested in the 
possibilities of welding for large construction were present at 
the technical sessions and took an active part in the discus- 
sion of the papers. In their opinion there is still a great deal 
of information lacking which structural engineers and fabri- 
cators must have before they can adopt the process on a large 
scale. They have been persuaded that welded joints are eco- 
nomical and efficient for many kinds of work but they have 
not been given the engineering information which they need 
in order to go ahead with the application of it in individual 
cases. 

The program of the Spring meeting included, also, impor- 
tant committee meetings, business sessions, an inspection trip 
to the plant of the Metal and Thermit Corporation, a dinner 
dance and meetings of the American Bureau of Welding and 
of the Board of Directors. 





PROMINENT GERMAN ENGINEER STUDIES 
AMERICAN WELDING METHODS 

During the past month Fr. H. H. Max Fuschel, a member 
of the central office of the German State Railway System, 
and chairman of the welding committee of the German En- 
gineers Society, has been making a tour of inspection of re- 
search laboratories and welding departments of large industrial 
plants in the United States, getting a close-up view of the 
methods and applications of the different welding processes 
here. While in Chicago he visited the editorial offices of 
The Welding Engineer. His account of differences in proced- 
ure and application in the two countries was exceedingly inter- 
esting, and indicates marked differences in apparatus, mate- 
rials and labor conditions. 





CLEVELAND STEAM FITTERS PLAN TO 
TRAIN WELDERS 


So much interest has been shown in welded pipe joints in 
the Cleveland district as a result of a considerable volume of 
successfully welded piping installations that a demand for 
well trained operators is anticipated. It was reported a short 
time ago that the steam fitters union had been following the 
developments with great interest, with a result that they now 
desire to make preparations so that as this volume of work 
increases the welding can be done by union men. On this 


account they have lately been planning to establish a course 
of instruction with a capable pipe welder acting as instructor. 
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WELDING FEATURED AT CHEMICAL EQUIPMENT 
SHOW 


The week of May 10th to 15th was Chemical Equipment 
and Machinery week in Cleveland, Ohio. An exposition of 
chemical equipment and processes was held at the Cleveland 
Public Hall, under the auspices of the Association of Chemi- 
cal Equipment Manufacturers. Technical sessions held at the 
Hotel Hollenden were under the auspices of the Associated 
Technical Societies of Cleveland. The technical sessions and 
the exposition gave visitors an opportunity to study the whole 
range of industrial processing methods. 

The gas and electric welding processes were featured 
prominently at the exposition and it was apparent that all of 
the different exhibits pertaining to this industry received their 
full share of attention and interest. Directly facing the main 
entrance to the exhibition were the booths of the General 
Electric Company and the Linde Air Products Company. The 
General Electric Company exhibit contained a range boiler 
automatic arc welder on which demonstrations of automatic 
arc seam welding were given throughout the week. The 
Linde Air Products Company had complete gas welding and 
cutting equipment for display and also a varied showing of 
welded jobs. A special fitting of 20 inch pipe, ‘partly com- 
pleted, was exhibited on the first day and in the course of 
the week it was used to demonstrate the fabrication of special 
fittings with the torch. The completed job of welding a 
double coil heat interchanger, eliminating fittings at the bend 
was on display. Other samples of heat interchangers and 
welded drip pots for pipe lines were shown. As part of the 
demonstration work during the week, a steel pipe railing was 
fabricated with the use of the bronze filler rod. 

Directly across the aisle from the Linde exhibit was the 
booth of the Pittsburgh Testing Laboratories. This was 
equipped with a tensile testing machine for pulling welded 
samples. The booth also was equipped with a complete weld- 
ing outfit and test specimens already prepared for welding. 
Welders were invited to try their skill on the sample coupons 
and have them broken in the testing machine. Ifthe results 
did not seem to be satisfactory they were invited to take their 
broken welds to the Linde booth across the aisle and receive 
some criticism and instruction, then go back and try it again 
to see whether they were able to improve their work. 

The Electric Arc Cutting and Welding Company had a dis- 
play of their Alternarc A. C. welding equipment and their 
Dualare combination A. C. and D. C. welder. Mr. Fischel 
was in charge. Specimens of arc welded joints in alloy steels, 
such as are used in chemical equipment, were prominently 
displayed. 

The Air Reduction Sales Company featured in their exhibit 
cylinders containing various gases derived from the atmos- 
phere by the Claude Liquefaction process. They also had on 
hand containers of liquid oxygen and liquid nitrogen. Much 
interest was shown in the demonstrations of the interesting 
qualities of liquid oxygen. In addition to featuring atmos- 
pheric gases they had on display a representative display of 
theit oxy-acetylene welding and cutting torches, supplies and 
etc. While actual demonstration of apparatus was not made, 
they carried on oxygen purity tests at frequent intervals, 
showing visitors how it was possible to make tests to deter- 
mine the purity of oxygen contained in cylinders. 


In the booth of the United Alloy Steel Corporation there 
were displayed a number of samples of welds made in stain- 
less steel and photographs of a variety of products made of 
this alloy by welding. The display of the welded samples 
and photographs was in charge of Mr. W. C. Johnson, of the 
Industrial Welded Products Company, Newark, New Jersey, 
a firm which specializes in the production of welded equip- 
ment. 


The Welding Engineer and The Welding Encyclopedia 


were displayed in the booth of The Welding Engineer Pub- 
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lishing Company. Special attention was given in this display 
to the different pieces of literature which are used by The 
Welding Engineer to assist executives in the training of opera- 
tors and keeping the welding departments informed of the 
current developments in the different welding processes. In 
order to emphasize the desirability of a closer acquaintance 
with welding on the part of foremen and supervisors, a num- 
ber of sample welds which were known to contain certain 
defects were shown and prizes were offered to any one who 
cared to inspect the work and pass judgment on the quality 
of it. Later in the week these coupons were broken in the 
booth of the Pittsburgh Testing Laboratories so as to have a 
definite check on the real comparative qualities of the various 
welds. 

In addition to the publicity given to the welding processes 
by this series of exhibits the subject received specal attention 
at the technical session held Friday, May 14th, when Mr. A. 
QO. Miller, of Reeves Brothers Company, presented a paper on 
the subject of “Welding of Large Chemical Equipment.” 
This was an excellent paper and well received and paved the 
way for some good discussion. 


Mr. R. K. Randall, Director of the welding department of 
the Cleveland Y. M. C. A. School of Technology, brought 
his entire class to the exposition on the evening of May 14th, 
this visit taking the place of one of their regular sessions at 
the school. He had previously arranged with exhibitors to 
schedule special demonstrations of welding by different proc- 
esses to take place during the time when his students would 
be present to observe them. In this way men wh» were just 
learning the fundamentals of the subject were given a chance 
to see some actual work being done under the direction of 
thoroughly experienced operators. 

These are some of the high spots of the importance of this 
exposition to the welding industry. It furnished an excellent 
opportunity to bring the process to the attention of many 
engineers and industrial executives who could certainly learn 
enough regarding its possibilities to be favorably impressed 
and to solicit additional information and suggestions in the 
future. There is no question but that many new fields of 
welding will be opened as a result of the work done at the 
exposition and many men will become converted to the value 
of welding. 





G. O. CARTER TALKS TO CHICAGO SECTION 


On Friday evening, May 7th, G. O. Carter, Consulting 
Engineer of the Linde Air Products Company, read a paper 
on the subject of “Procedure Control” before the Chicago 
Section of the American Welding Society. In this paper he 
pointed out the need for supervision of welding operations by 
men who were well enough acquainted with the principles of 
the operations to know how to get the desired results. He 
described a number of cases where welding had been used on 
very important construction and where careful planning of 
the work and intelligent supervision had resulted in perfect 
satisfaction. After explaining the meaning of “procedure con- 
trol” he showed a long series of lantern slides which illus- 
trated typical jobs performed with the oxy-acetylene torch 
and also some of the ingenius devices which had been used 
in the past to overcome some of the common difficulties. 


_ This is the final meeting of the Spring program for the Chi- 


cago Section. 
in September. 


The next meeting will be held the first Friday 





The Ohio Electrolytic Oxygen Co., 934-946 Kenyon Ave., 
Cincinnati, Ohio, announces that the corporate name of the com- 
pany has been changed to the Ohio Valley Oxygen Company. 
In 1914 this company produced oxygen by the electrolytic proc- 
ess, but today the greatest percentage of oxygen is produced by 
liquefaction of air. For this reason the name changed has been 
deemed advisable. 








NEW ACETYLENE PLANT OF INDIANA 
OXYGEN COMPANY 
Late last Fall the Indiana Oxygen Company completed a new 
acetylene plant at Beech Grove, Ind., a suburb of Indianapolis 
and it has been in operation since October. 

The plant consists of five buildings, steel and sheet metal 
construction, with ample space between them, so in case of 
accident the whole plant is not endangered. 

Beginning with the entrance to the plant, on the right of the 
drive is a six room cottage for the operator in charge. The 
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so that he will not be subjected to these fumes. It may also 
be advisable, when a great deal of this work is done, to provide 
the operator with a gas mask. 





GAS PRODUCTS ASSOCIATION CONVENTION 
NEXT MONTH 

June 21-22-23 are the days announced for the annual Mid 

Summer meeting of the Gas Products Association. 

the meeting will be held at 

French Lick Springs, Indiana. 


This year 
French Lick Springs Hotel. 
This is an ideal convention 











Indiana Oxygen Conmppany’s New Acetylene Plant Has Been in Operation for Several Months 


first plant building on the left is the warehouse. Here all car- 
bide in 100 Ib. cans is stored, also all empty and full cylinders 
pass through this building, for the platform scale for weighing 
is located there. 

The second building is the charging house. Between this 
building and the warehouse extends a concrete platform of suf- 
ficient capacity to take care of a large number of cylinders. 
Both buildings and platform are of truck height. 

The third building on the left of the drive contains the 
compressor and purifiers, the building having a partition and 
making two large rooms. 

The first building on the right of the drive is the boiler 
house, containing the heating plant with oil burner, water 
pumping system and work shop. 

Directly to the rear of the boiler house is the generator 
house. Two stories in height, with lower or first floor at 
truck bed height: To the side of this building is a large plat- 
form for generator carbide storage. 

Immediately to the left of this platform and directly be- 
hind the compressor and purifier building is the gas holder. 

Provisions have been made in all the buildings, so that the 
capacity of the plant can be doubled without additional build- 
ing. The plant is equipped throughout with all known safety 
devices, the main thought being safety. 

Building and equipment are of the most modern type,Oxeco 
seamless monolithic filled cylinders are used and supplied to 
customers on a free loan basis. 

This makes the third plant to be operated by the Brant 
Brothers of the Indiana Oxygen Company, the other plant be- 
ing the Wisconsin Oxygen-Hydrogen Company at Kenosha, 
Wisconsin. 





CUTTING PAINTED STEEL 

The Journal of Industrial Hygiene, March, 1926, contains an 
article dealing with lead poisoning among oxy-acetylene weld- 
ers. This has been studied by the Chemical Welfare Service in 
the scrapping of naval vessels. A brief account of the general 
procedure in scrapping ships is given and a large amount of 
data is presented in tabulated form and analyzed from the med- 
ical standpoint. It was found that the poisoning in sixty-nine 
cases examined was due to the inhalation of lead voilatilized from 
fumes arising from burning of paint adhering to the scrap metal. 
It is therefore advisable to provide the welder with some means 
of removing the paint from the metal parts to be cut or welded, 


spot because it offers ample facilities for meetings and also 
an almost unlimited variety of pleasure and recreation in good 
surroundings without any distraction. This convention is an 
event to which many members of the oxy-acetylene industry 
look forward with considerable pleasure. It enables them 
to get together, not only for a discussion of technical and 
business matters pertaining to the oxy-acetylene industry but 
also for recreation and closer acquaintance. The membership 
of the association comprises manufacturers of oxygen and 
acetylene and manufacturers of equipment and supplies used 
throughout the oxy-acetylene industry. It is national in scope 
and has members in nearly every state in the Union. Mr: 
C. T. Allen, Secretary of the Gas Products Association, has 
issued a general invitation to the active and associate mem 
bers-to come to the convention and bring their families with 
them. Those who have attended previous conventions know 
that the meeting will provide plenty of pleasure and recrea 
tion and at the same time there will be enough discussion in 
the course of the different sections to make attendance ver) 
much worth while from a business standpoint. 





WELDED LOCOMOTIVE TENDER 

A new field for electric arc welding is promised as a result of 
the use of this method by the Boston & Albany Railroad in con 
structing the tender tank for one of its locomotives. This tank, 
with locomotive No. 513 of that road, has been in service ap 
proximately five years during which time it has traveled mor: 
than 200,000 miles. 

The accepted method of locomotive tank construction has been 
riveting. This process, since its inception, has been the standard 
practice and engineers have devoted their energy to the develop- 
ment of tools and machinery with a view of reducing the produc- 
tion costs. Today the riveting process, at its highest state of 
development, is very costly both in original construction and in 
maintenance. 

In January, 1921, the Boston & Albany Railroad, realizing the 
great possibilities of electric arc welding, built at its West Spring- 
field shops a locomotive tender tank constructed throughout by 
General Electric arc welding equipment, with the exception of 
the safety appliances such as grab handles. This method of 


construction practically eliminated all laying out, punching and 
drilling of sheets, angles and T-braces, together with reaming, 
riveting and caulking. 

The tank was constructed of %4-inch plate, and was of the 
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following dimensions: 26 feet long, 10 feet wide, and 5 feet 2 
inches high. It has a water capacity of 8,000 gallons and can 
carry 12 tons of coal. Tees used are 342x2 1/2 inches spaced 28 
inches from center to center. 
except on the wash board and coal door. 

The following details show the number of feet of welding 
necessary to construct the tank: 


Angles are 2 1/2x2 1/2x% inches, 


6 seams butt welded across tank @ 10 feet .... ...... 60 feet 
4 angles to plates front and back @ 40 feet... 160 feet 
4 angles to plates sides @ 86 feet............. seth lptigevcticeenshvoen ee CORN 
6 seams vertical @ 5 feet .............-.-----..ec-cceceeo----- ...-- 30 feet 
10 tees to ‘bottom and top @ 40 feet ............. & ....400 feet 
93 tees to wees @ G feet —...<....--0 saklonticn 115 feet 
Jeading to dickey, 2 sides ce 12 inches...........--.-00 2 feet 
ye SS. ER a 24 feet 


Total 1135 feet 


In the average tank of this capacity there are approximately 
7,000 rivets with a total weight of 800 pounds and the number 
of holes punched in sheets, angles and T-braces would be ap- 
proximately 15,800. The welding rod used in the construction 


of the Boston & Albany tank weighed approximately 398 pounds. 








_ _. ee et | 





Locomotive Tender With Welded Tank Holding 8000 Gallons of Water 
and 12 Tons of Coal Shows no Defects after Five Years 
Service Over 200,000 Miles. 


In the welding of T-braces to the top and bottom of the tank, 
the weld was continuous for its entire width. This was done to 
eliminate the water scoring and rust prevalent on the riveted type 
of tank. 

The tank, when completed was mounted on a Commonwealth 
Steel frame, arch bar trucks, on a Pacific locometive, and placed 
in service February 6, 1921. Since that time no defects have de- 
veloped in any welded joint, and the total mileage covered is 
201,563. 





BUILDING AN ALL WELDED WHEEL 
By G. L. Wright 


The draft wheels on tractor potato diggers which we built 
have always given us considerable trouble until we used welding 
as a means of making them. These wheels are 3 inches in diam- 
eter with a 3 inch by 5 inch tire and twelve 3¢ inch by 1% inch 
spokés. The hub is 7 inches long and fits a 134 inch axle. _Be- 
fore welding was used we used a cast hub weighing 28 pounds. 
The foot was turned on each end of the spokes and the spokes 
were then riveted with x inch rivets to the hub and to the tire. 
The cast flanges on the hub usually broke and the spokes broke 
at the rivet holes. If the spokes did not break, the rivets worked 
loose and sheared off. 

Two years ago we decided to try and build welded wheels. This 
Proved so successful that we have been building them that way 
ever since, and up to date we have not had one single complaint 
on the welded wheels, while we often had to repair the riveted 
wheels the first season. 
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The welded wheels are built as follows: 

We bend and weld the tire and cut the spokes. The spokes 
are made from a 2% inch extra heavy gas pipe. Two washers 
are cut from 3% inch boiler plates, 6 inches in diameter, with a 
hole a little larger than the pipe. The pipe and washers are 
heated in the forge, and the washers are welded 1% inches from 
each end of the pipe. They are welded around the inside of 
the washer only. The spokes are next placed in position on one 
of the washers, leaving about % of an inch between the spoke 
end and the pipe. The spokes, washer and pipe are then welded 
The wheel is then turned over and 
We keep the flame of a kerosene 
torch playing on the hub while welding it. This we have found 
saves time and cost. 

The next operation is to place the tire around the spokes and 
true the wheel. We slip the hub on a mandrel clamped to the 
welding table. After the wheel is trued the spokes are welded 
to the tire. The kerosene torch is used to heat the spoke end 
before welding the spoke to the tire. The torch is played on the 
next spoke to be welded, so that we always have a hot spoke to 
work upon. The last operation is to babbitt the hub to fit the 
axle. 


together in/one operation. 
the operation is repeated. 


The comparative costs were as follows: 


Riveted Wheel Welded Wheel 








BEOROTIAL © aise cis:.-..1ss.:. doe $8.34 $5.14 
EOE cccamien 8.25 4.00 
Oxewen, @ ° 2Q.ccdticnnncmnee 1.00 
Acetylene, @ 112C............--.-cccceccecene 15 
We@mr Red ................14e .30 
Se ee Seen 20 

$16.59 $11.39 


Welding has proved so successful on this work that we now 
use it in a number of places on the digger frame where riveting 
was formerly used. We have never had to give any service on 
our welded products, although we have often been called upon to 
put in new rivets or repair parts that had been riveted. 





HOME MADE WELDING BOOTH 
By Chas. Haeusser 


In the winter months when we had a charcdal fire in our shop, 
and did a great deal of bronze welding on greasy and painted 
work, the smoke would feel 
very thick and annoying. It 
| a 
yt 





was too cold outside to per- 
mit opening the doors and 
windows for ventilation, and 
L of necessity we rigged up a 
life-saving welding booth. 

| We constructed it of 4 
sheets of 20 gauge black sheet, 
Ff: meets 48 inches by 96 inches. The 
frame was made from 1 inch x 
i % inch angle iron, and the 
fs) ii two front angles were 12 feet 
long. One inch angle iron 
reinforcements were spot 
welded to them on the out- 
side edge. This allowed the 
counterweighted door to slide 
up and down. The whole 
booth was made by welding, 
riveting and bolting. An old 
vacuum cleaner motor and 
fan, bought for a few dollars, 
was used to force out the 
smoke and heat. You will 
note that the lower pipe extends into the horizontal pipe lead- 
ing to the chimney, thus forming an ejector, syphoning out 
the smoky air from the booth and making welding a pleasure. 
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Welding Booth 
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THE HEYLANDT OXYGEN LIQUEFIER 

The Heylandt Sales Company, 140 South Dearborn Street, 
are introducing a demonstration Liquefier which should prove 
to be of great value to educational institutions and commer- 
cial laboratories where small quantities of liquid oxygen are 
often needed for demonstrations and low temperature re- 
search work. 

This Liquefier is a simple and practical device which lique- 
fies air, oxygen or any other gases available under compres- 
sion. It is made to fit a standard oxygen cylinder valve in 
exactly the same manner as a regulator. By allowing the 
compressed oxygen to expand in the Dewar flask of the 
Liquefier, through a small expansion valve, liquid oxygen 
can readily be produced within five minutes. A window in 
the flask makes it possible to observe the formation of the 
liquid and this is the only device ever made that allows the 
observation of this phenomenon. 





The Heylandt Oxygen Liquefier. 


The Liquefier is intended principally for high schools and 
colleges where physics and chemistry are taught. Hereto- 
fore only large institutions could afford a Liquefaction Plant 
for their laboratories. The Liquefier which really has more 
educational value than a plant itself, due to the visibility of 
the phenomenon in the former, is well within reach of every 
high school. 

The oxy-acetylene industry will profit from the widespread 
use of these Liquefiers. The actual oxygen consumption will 
be necessarily small because one cylinder of oxygen will pro- 
duce over one-half pint of liquid, and a few such demonstra- 
tions per year are all that will be required in the average 
school. Nevertheless, students in institutions having a 
Liquefier will learn about oxygen; they will learn of its won- 
derful characteristics and commercial applications. The oxy- 
acetylene industry as a whole is bound to benefit from a gen- 
eral dissemination of such knowledge. 

Thousands of these Liquefiers are in use in schools and 
colleges in Europe. It is being introduced in America to 
meet a real need for such equipment. 

In principle the Liquefier is a miniature column constructed 
along the same principle as the column in a commercial oxy- 
gen plant. It has no moving parts and with ordinary care 
will last a lifetime. It comes packed in a neat carrying case 
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which makes it readily transportable as the total weight is 
less than thirty pounds. 

The device was given an enthusiastic reception at North 
western University May 13th, as a result of a demonstration 
by Mr. Otto Adams, of the Heylandt Sales Company befor: 
a class in chemistry. 

An instruction booklet that accompanies each Liquefier 
describes many of the interesting and spectacular demonstra 
tions that can be made with liquid oxygen which is almost 
300 degrees below zero F. 





VITRIFIED METALLIC TILE OPENS MARKET 
FOR CUTTING TORCHES 

Over eight hundred booths were used in the recent Detroit 
Builders and Better Homes Show to exhibit building mate 
rials and equipment for new homes. The exhibit of the Vitri 
fied Metallic Tile Roofing Company was one of the feature 
attractions of the show, according to Mr. N. J. Burgett, gen- 
eral manager of the company. This roofing material was de 
scribed in a recent issue of The Welding Engineer and it 
was pointed out that the only successful way to cut it to 





The Cutting Torch Got Seme Publicity Here 


special sizes was by means of the oxy-acetylene cutting torch. 
Roofers, contractors, architects and sheet metal dealers from 
surrounding states inspected this roofing material and showed 
great interest in the various tests which were available to 
show its qualities. It is stated that the results from the show 
were very satisfactory. The particular point of interest to 
members of the oxy-acetylene industry is that the question 
came up over and over again as to how these shingles could 
be cut. Hundreds of sheet metal workers have been made 
into prospects for new cutting torches as a result. 





BIG WELDING SHOP PLANNED FOR PORTLAND, 
OREGON 

King Brothers Boiler Works, Portland, Oregon, located 
at 700 East 17th street, have let the contract for the con- 
struction of a 50 by 200 foot welding shop on 18th and La- 
fayette streets, opposite their present plant. The building 
will have concrete base and floor, with walls of corrugated 
galvanized iron, and will cost between $7000 and $8000. 
Equipment costing $50,000 will be installed by which a com- 
plete welding service can be rendered. 

Arthur R. King is president; Fred C. King is secretary- 
treasurer and Edward R. King, manager of the company. 
The business of the company has increased 50 per cent in 
volume each year for the past three years. The company is 
now installing $100,000* worth of additional equipment, in- 
cluding two large rollers. 
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with Tobin Bronze 
without Dismantling 


This type of repair to a locomotive cylinder formerly neces- 
sitated dismantling the cylinder and pre-heating the casting 


before the weld could be made. 


By using Tobin Bronze, the broken flange was welded in 
place at a dull red heat, with the Oxy-Acetylene flame, with- 
out dismantling the casting, at a great saving in time and 
expense. And the weld is stronger than the original cast iron. 


Tobin Bronze Rods, an exclusive product of The American 
Brass Company, can be secured from leading Distributors. 


Descriptive pamphlet, including table of weights, melting 
points, also suggestions for welding with Tobin Bronze, 
sent upon request. 


THE AMERICAN BRASS COMPANY 


GENERAL OFFICES: WATERBURY, CONNECTICUT 
Offices and Agencies in Principal Cities 
Canadian Mill: ANACONDA AMERICAN BRASS LIMITED 
New Toronto, Ontario 


TOBIN BRONZE 


REG. US. PAT. OFF. 


WELDING RODS 
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NEW SCORED CYLINDER PROCESS 


A machine and a process for repairing scored cylinders with 
the use of the welding torch, which involves no preheating of 
the cylinders and therefore gives rise to none of the usual 
difficulties resulting from the effect of heat on the cylinders, 
has been evolved and perfected by J. H. Klassen of the Golden 
Welding Works, Los Angeles. 

The machine which Mr. Klassen has invented and which 














New Machine for Inlaying Scored Cylinders 


has become a feature of his welding shop, is so accurately 
gaged that it produces a mechanically perfect inlay, and the 
process has proved so dependable that an absolute guarantee 
goes with the work. 

Not only can the work be done with mechanical accuracy, 
but it can be done quickly and economically and without en- 
larging the bore. The original pistons, rings and pins can be 
used. No solder is used and no Klassenite inlay ever has been 
known to come out, according to Mr. Klassen, nor is any cylin- 
der so badly scored that the copper inlay cannot be used to 
place it in as good condition as before. 

The whole process, Mr. Klassen says, depends upon the 
treatment of the copper by means of the welding torch, and 
the mechanical action of the machine which combines the ac- 
tual inlay of the copper with a hardening process which pro- 


duces the same coefficient in the copper as that of the iron of 
the cylinder. 





MASTER STZAM BOILER MAKERS MEET 

The Master Steam Boiler Makers’ Association is going to 
hold a convention at the Hotel Statler, Buffalo, New York, on 
May 25th to May 28th, inclusive. The Boiler Makers’ Supply 
Men’s Association, with Mr. W. H. Dangle as Secretary, is 
arranging for the exhibit and entertainment for the convention. 
In the past this association has always had very good papers on 
welding, and the program for this coming year also shows a 
wealth of valuable material of interest to everybody concerned 
in the promotion of welding. 





OXYGEN PURITY FOLDER 

The Air Reduction Sales Company has just issued a folder on 
high purity oxygen. This folder is 20 inches by 16% inches in 
size, and is printed in black and orange on a very good grade 
of white paper. An editorial from Industrial Gases, published 
in London, is reproduced on one page, and on the other is a 
very striking illustration of the Airco Oxygen cylinder, the stamp 
used to identify the cylinder, and the tag which guarantees the 
purity of oxygen contained in the cylinder. This broadside is 
being mailed to all users of Airco Oxygen. 
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NEWS OF THE WELDING TRADE 
E. L. Mills, Sales Manager of the Bastian Blessing Com- 
pany, Chicago, is the proud father of a nine pound boy, born 
Wednesday morning, May 12th. 





J. J. Crowe, of the Air Reduction Sales Company, read a 
paper on the efficiency of oxygen purity for cutting in foun- 
dry practice for the Pittsburgh Foundrymen’s Association, 
on Monday evening, April 19th. Mechanic cutting tests and 
oxygen purity tests were demonstrated. 





It is reported that a 30 thousand dollars addition is planned 
for the plant of the Louisiana Oxygen Company at Mobile, 
Alabama, the addition to be for the production of acetylene. 





The May luncheon of the Compressed Gas Manufacturers 
Association will be held at one o’clock, May 20th, at the 
Hotel Astor, New York City. 





Following the luncheon meeting of the Atlantic Section of 
the A. S. M. E. inspection visits will be made to the plants 
of the Standard Products Company, The Liquid Carbonic 
Company and The Linde Air Products Company to see the 
manufacture and testing of gas products. 





The Chicago office of the Commercial Acetylene Supply 
Company has recently moved from the Railway Exchange 
Building to the Fifth Floor of the Otis Elevator Building, 
1600 West Jackson Boulevard, Chicago. 





The following have recently been added to the membership 
of the Compressed Gas Manufacturers Association: 

Newport Manufacturing Company, Milwaukee, Wisconsin, 
manufacturers of oxygen and hydrogen. 

British Oxygen Company, London, England, manufacturers 
of oxygen and other industrial gases. 

Gas Engineering Company, Trenton, New Jersey, manu- 
facturers of gasholders and gas generating equipment. 





The Chicago office of the Thomson Electric Welder Com- 
pany has been moved from 817 West Washington Boulevard 
to 549 West Washington Boulevard, Chicago. 





Smith’s Inventions Incorporated announce a change in name 
to Smith Welding Equipment Corporation. This change in name 
will in no way affect the policy or personnel of the company. 





CURRENT WELDING LITERATURE 


THE ARC WELDING OF SEAMS IN STEEL PLATES—Dis- 
cussion of a paper read before the Institution of Welding Engi- 
neers, by J. T. Carr—The Welding Journal, London, April. 

GENERAL ASPECT OF WELDS ON SHEET STEEL—The ap- 
pearance of welds made in material from 25 gauge to % inch 
thickness. Up to a certain point the appearance is an element 
of control for an experienced observer. e latter can detect evi- 
dence of unskilled workmanship and also poor quality in deposited 
metal.—The Welding Journal, London, April. e 

ELECTRIC WELDING IN THE DESIGN AND FABRICATION 
OF PLANT AND STRUCTURES, by J. N. Reeson—The employ- 
ment of welding without special consideration of design is likely 
to cause dissatisfaction. Hundreds of tests have been made to 
obtain information on the strength of welds, the effect of corrosion 
and the cost compared to riveting.—The Welding Journal, London, 


April. 

'OXY-ACETYLENE TIPS—Monthly publication of the Linde Air 
Products Company. The May issue opened with an article on the 
“Stelliting of Metal Parts,’’ discussing the uses of stellite and 
describing the procedure for applying it with the welding torch. 
The cast iron welder will find an article on test methods giving 
recommended practice for the operator who is anxious to turn out 
good work. For the job welder there is a job described and illustrat- 
ing the construction of a welding rod holder which takes care of 
several different kinds of filler rod in a convenient manner. Another 
article gives a complete discussion of the gr ane of oxy-acety- 
lene welding in the construction of metal furniture, with many 
illustrations to show the value of the process in the industry. 
The importance of using welded storage tanks for gasoline is the 
subject of another article. Here it is pointed out that the time is 
not far distant until the oil industry will standardize on welded 


tanks. 

OXY-ACETYLENE WELDING OF COPPER, by S. W. Miller— 
A study of the causes of failures in welding copper, illustrated by 
micro-photographs. The conclusion is that best results will be 
secured by using deoxidi copper for the parent metal as well as 


the filler material—Acetylene Journal, May. 
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WELDED STEAM PIPE LINES IN CLEVELAND, OHIO—De- 
ails of the construction of a series of welded steam pipe lines 
velded by the Cleveland Electric Illuminating Company. Since 
the construction of the first line it is noted that about five miles 
f welded line have been installed in the down-town section.— 
acetylene Journal, May. - 
t:AS WELDED BONDS ON THE ERIE, by C. A. 
description of the installations of gas welded bonds on tha Sivie 
-ailroad with cost date showing the average cost of over 17 thou- 
and joints to be slightly less than 43c each.—Acetylene Journal, 





\ y 

ea RNAL OF THE AMERIC: WELDING SOCIETY—The 

nril issue contains the text of cece presented before the technical 
a ion at the Spring meeting. An abstract of these papers will be 
fo . d in the report of the meeting on another page 

HE ARC WELDING LOAD, by W. L. Warner -A discussion 
of he power ‘cost of arc welding and its effect upon the selection 
of equipment.—General Electric Review, May 

WELDING FOR THE PLUMBING AND HEATING CONTRAC- 
TOR, by H. E. Wetzel—A practical discussion of the uses for weld- 
ing in the plQmbing and heating trade, Factors which determine 
where welding may be used to advantage. A description of several 
jobs where welding was used with partic ularly gratifying results.— 
Domestic Engineering, May First. 

SMITH-O-GRAMS— Monthly publication of the Smith Welding 
Equipment Corporation. In the April issue the repair of a clam- 
shell bucket, the use of a preheating torch to melt scrap metal, 
making new fences from old scrap iron. 

BURKE ELECTRIC COMPANY BULLETIN 133—Illustrations 

-. descriptions of the current types of Burke electric arc welding 
equipment. These include a 200 ampere single operator unit, port- 
able, variable, molded types for one and two operators and a gaso- 
line engine driven set. 600 ampere constant potential motor gener- 
ator sets are also supplied.—Issued by Burke Electric Company, 
Erie, Pa. 
ENGINEERING FEAT CARRIES GAS LINE ACROSS SHIP 
CHANNEL—Description and illustrations of the welding on a 320 
mile gas line of the Housten Pipe Line Company.—National Petro- 
leum Ses ws, April 21st. 

HIGH TEMPERATURE GAS APPARATUS—Catalog issued 
under date of April, 1926 by the Harris Calorific Company, Cleve- 
land, Ohio, describes and illustrates a complete line of welding 
and cutting torches, regulators, gauges, valves and manifolds. 





STATEMENT OF THE OWNERSHIP, MANAGEMENT, CIRCU- 
LATION, ETC., REQUIRED BY THE ACT OF 
CONGRESS OF AUGUST 24, 1912, 


of The Welding Engineer, published monthly at Chicago, Illinois, for 
April 1, 1926. 
State of Illinois, County of Cook, ss.: 

Before me, a notary public in and for the State and county afore- 
said, personally appeared H. S. Card, who, having been duly sworn 
according to law, deposes and says that he is the business manager 
of The Welding Engineer, and that the following is, to the best of 
his knowledge and belief, a true statement of the ownership, man- 
agement (and if a daily paper, the circulation), etc., of the afore- 
said publication for the date shown in the above caption, required 
by the Act of August 24, 1912, embodied in section 443, Postal Laws 
ind Regulations, printed on the reverse of this form, to wit: 

1. That the nd@mes and addresses of the publisher, editor, man- 
aging editor, and business manager are: Publisher, G. H. Mac- 
kenzie, Chicago, Illinois; Editor, W. W. Brothers, Evanston, IIli- 
nois; Managing Editor, H. S. Card, Chicago, Illinois; Business 
Manager, H. S. Card, Chicago, Illinois. 

2. That the owner is: (If the publication is owned by an indi- 
vidual his name and address, or if owned by more than one indi- 
vidual the name and address of each, should be given below; if the 
publication is owned by a corporation the name of the corporation 
and the names and addresses of the stockholders owning or holding 
one per cent or more of the total amount of stock should be given.) 
The Welding Engineer Publishing Co., Chicago, Illinois; G. H. Mac- 
kenzie, Chicago, Illinois; M. J. Hungerford, Chicago, Illinois. 

3. That the known bondholders, mortgagees, and other security 
holders owning or holding 1 per cent or more of total amount of 
bonds, mortgages, or other securities are: (If there are none, so 
state.) None. 

4. That the two paragraphs next above, giving the names of the 
owners, stockholders, and security holders, if any, contain not only 
the list of stockholders and security holders as they appear upon 
the books of the company but also, in cases where the stockholder 
or security holder appears upon the books of the company as trustee 
or in any other fiduciary relation, the name of the person or corpora- 
tion for whom such trustee is acting, is given; also that the said 
two paragraphs contain statements embracing affiant’s full knowl- 
edge and belief as to the circumstances and conditions under which 
stockholders and security holders who do not appear upon the books 
of the company as trustees, hold stock and securities in a capacity 
other than that of a bona fide owner; and this affiant has no reason 
to believe that any other person, association, or corporation has 
any interest direct or indirect in the said stock, bonds, or other 
securities than as so stated by him. 

5. That the average number of copies of each issue of this publi- 
cation sold or distributed, through the mails or otherwise, to paid 
subscribers eaten. the six months preceding the date shown above 
is .... (This information is required from daily publica- 
tions only. ) 

H. 8S. Card, Business Manager. 

Sworn to and subscribed before me this Ist day of April, 1926. 

[Seal] William Denzbach. 
(My commission expires April 7, 1929.) 
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For Sale—Welding shop on 15th and Valencia St., San Fran- 
cisco; rent $45.00 per month, long lease. Equipment valued 
at $1,100.00. Can be had for £800.00. Doing $450.00 monthly. 
Owner must be out by June 15th, Address Central Welding 


Works, 412 Phone Market 1748, San Francisco, 
Cal. 


Valencia St., 








Position Wanted—Acetylene welder, many years’ experience 
as a mechanic and ten years’ experience in oxy-acetylene job 
shop welding. Can do boiler repairing, blacksmithing, sheet 
metal welding, auto radiator repairing and laying out and de- 
signing. 35 years of age, American; would consider partner- 
Would prefer work in Alabama, Geor- 
Address Box 90, care The Welding Engineer. 


ship in growing shop. 
gia or vicinity. 





Position Wanted—Electric and oxy-acetylene welder with 
7 years’ experience in all around welding and railroad weld- 
ing work. Capable of training operators. Want permanent 


position. Address E. M. Schrader, 118 Denver St., 


Sterling, 
Colorado. 





Wanted—Salesmen handling complete line of welding sup- 
plies to sell welding rods and wire, both gas and electric—for 
large manufacturer, on commission basis. Apply The Seneca 
Wire & Mfg. Co., Fostoria, Ohio. 





For Sale—Fully equipped machine and welding shop and 
cylinder regrinding. Doing good business, priced right, good 
Address F. D. Schluter Auto & Welding 
304-306 N. Gilmer St., Richmond, Va. 


reasons for selling. 


Co., Inc., 





For Sale—Service rights on WK and WC Prest-O-Lite -cyl- 
inders. Large or small quantities. Alfred E. Corp, 40 
Mathewson St., Providence, R. I. 





Position Wanted—Acetylene welder of 11 years’ experience 
in both railroad and industrial work. Member American 
Welding Society, Class C, desires permanent situation. Have 
business experience and havé A-1 references. Address 91 care 
The Welding Engineer. 





For Sale—American Turn Auto—a handy machine to roll a 
car over to a 90 degree angle in a few minutes. A good in- 
vestment for a shop doing lots of work on cars. Price $250.00. 


Address Fostoria Welding Company, 319 N. Main St., Fos- 
toria, Ohio. 





Wanted—Experienced welder to take half interest in estab- 
lished welding shop. Located in town of 12,000 population 
with good surrounding territory. Address Fostoria Welding 
Company, 319 N. Main Street, Fostoria, Ohio. 








Partner Manager Wanted 


We have a line of goods of interest to the oxy-acetylene trade; have 
ample capital, but need an active manager; a substantial interest in 
the business can be bought by the right nan for a sum as low as 
$5,000; business is located in New York, is long established, and in 
good shape, and present owner is in position to finance it up to its 
needs. 


Address in confidence, J. T. P., Box 534, Palisade, N. J. 




















WODA 


A money saver and a money maker! 
We build only tools that we can guarantee! 











COMBINATION 
PORTABLE ELECTRIC 


WODACK ELECTRIC TOOL CORP. —43 S. JEFFERSON ST., CHICAGO 














“WODACK” 

Combination Portable 

Electric Drill and Grinder e 
——— Patented Nov. 1, 1921 —— 












wdliee Wire 


and 


Electrodes 


Better 
Welding 


less Cost 





> All Page-Armco and Steel Welding 
5 Wire and Electrodes are processed 
> and shop tested to meet the exact 
requirements of the type of work to which 
they will be placed. 


This means doing away with guess work and lost 
time due to spoiled jobs. It means increased produc- 
tion and better welding at less cost. You can easily 
prove this for yourself. Write today for interesting in< 
formation and samples of Page Mild Steel Gas Weld- 
ing Wire and Electrodes, or Page-Armco Wire and 

Electrodes, or Page High Carbon 


Wire or Electrodes. We invite you 

to test them under the most exact- 
ing conditions of your shop. No 

obligation. 


PAGE STEEL & WIRE 
COMPANY 


An Associate Company of the American 
Chain Co. Inc, 
Bridgeport, Connecticut 


District Sales Offices: 
Chicago, New York, Pittsburgh, 
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Uniform 
Quality 
Assured 


ELDERS who use 

Commercial Acety- 
lene soon learn that 
every cylinder contains 
the same pure gas. 


Your torch can tell 
the difference! 


COMMERCIAL 
ACETYLENE 


Means pure acetylene. 


COMMERCIAL 


SERVICE 
Means prompt service. 


No matter what your gas 
requirements may be vou 
will be interested in our 
sales plan. Ask our 
nearest office to tell you 
about it. 





size - - 125 cu. ft. cap. 
12x36-in. size - eu. ft. cap. 
12x44-in. size - - 275 cu. ft. cap 


Commercial Acetylene Supply 


Company, Inc. 


General Office: 80 Broadway 
New York City 


BRANCHES: 
80 E. Jackson Blvd. 683 Atlantic Ave. 
Chicago, Tl. Boston, Mass. 
Trust Co. of Georgia Bldg. 417 Market Street 
wine San Francisco, Calif. 
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Wellsworth 464 Welding Gog¢le 


Safety at a low cost 


Efficient, safe and comfortable, this ceili meets the demand for a welder’s goggle at a 


ag price. The well ventilated black fibre eye caps are shaped tc fit the contour of 
the face. 


Genuine Saniweld Lenses offer adequate protection from harmful Infra-Red and Ultra- 
Violet rays. 


The clear glass cover lenses are separated from the welding lenses by fibre rings to 
make the goggles cooler and more comfortable. A spring eye wire permits the replac- 
ing of lenses quickly and easily. 





American Optical Company _ 


_z, _ Factories at Southbridge, Mass. 2— 









ee _- —Stiha 
: : ee a “ 
NEW YORK, 70 West 40% St. SAN FRANCISCO CHICAGO, IO So. Wabash here. 


ST. LOUIS KANSAS CITY ATLANTA 














The Light of Better Days 


The most efficient and attrac- ae 
. . 2 r "« PS 

tive spark lighting device ever ra f 
made, is the new Shoot-a-Lite 


Pull the trigger, feel the click 
and ring of steel and 
see the sparks fly. 








Sure, quick and handy, it shoots its ' 
light in full volume, just where the A welding authority 
light is wanted. recently said: 


. ‘Welders are used to 
Easy to carry in pocket or on belt. wire lighters, but I find that 
Made of solid steel, its mechanism once a welder gets a Shoot- 


a-Lite in his hand, he is won 
to it for all time. It is the 
last word in torch lighters.”’ 


is masterful in design, construction, 
action and strength. 


Every man likes to shoot a light 
with Shoot-a-Lite. WE INVITE YOUR INTEREST 


~ sonal ys Stevenson Distributing Corporation 


z 


(Sole Owners) 


119-121 E. 27th St., New York 
Madison Square 5661 
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“RACO” WELDING WIRES 


America’s Standard 


All “Raco” Welding Wires are guaranteed to meet the American Weld- 
ing Society specifications in every particular, and in addition are sub- 
ject to rejection from any cause whatsoever. 

The well established policy of THE REID-AVERY CO. to specialize in 
welding wire only insures absolute satisfaction’ to our customers. 
Lowest prices consistent with unvarying quality, prompt attention to 
orders, unlimited guarantee. 


RED LABEL (Iron) - - for Oxy-Acetylene Welding 
BLUE LABEL (Mild Steel) - - for Electric Welding 
HIGH CARBON, for both Arc and Acetylene Welding 


THE REID-AVERY CO., Inc. 


21st and Washington Ave., Philadelphia, Pa. 
HUAN = 


PANN 








IRoeblimg Weldimg Wire 


Strong—Tough—Durable 


Roebling Electrodes are positively 
uniform throughout each shipment 
and throughout all shipments. 











They make the strongest, soundest, 
toughest welds with the least trouble 
in welding. 


Conform to American Welding 
Society specifications. 


John A. Roebling’s 
Sons Company, 
Trenton, N. J., 
Makers of Wire 
Rope and Wire 








12,000 gal. 
Lubricating Oil 
Tank, welded with 

Roebling standard, 
bright electric welding wire. 
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GREEN SURFACED ELECTRODES 


A product of our Research Laboratories which standardizes 
the working qualities of all types of Electrodes in the Weldite 
Line. These electrodes are especially surfaced but not flux 
coated. They produce an arc so stable that they can be used 
on alternating current as well as direct. The price is the same 


as the ordinary bare electrode. 


CHicaGco Steer & Wire Co 


105rd Street and Torrence Avenue CHICAGO 








HE 


T 
Fibre-Metal Products Co. 


CHESTER, PENNA. 


Manufacturers of 


BOWERS 


Patented 


WELDING HELMETS 
HAND SHIELDS 
ELECTRODE HOLDERS 


(Metallic and Carbon ) 


High quality and serviceability have caused 
Bowers’ Helmets and Hand Shields, since 1914, 
to enjoy largest sales. 


The new home of these products is a modern, 
splendidly, equipped factory with 400% in- 
creased capacity. 


We offer our unexcelled facilities for light manu- 
facturing to those having suitable specialties. 
















A welder without a good 
welding helmet is as well 
equipped for his work as a 
a fire-fighter without a 
hose. 








y ry See f wid iy 
‘Protection for Welders 
The “Safety Service” No. 500 Welding Helmet 
is light and comfortable to wearer. Made of 
fibre and fitted with Adjustoweld Welding 
Glass—with cover glass to prevent pitting of 
welding glass. Glass easily replaced. The shield 
which is pivoted to headband may be pushed 
back over the head when not in use. The Hel- 
met is fitted with Adjustoweld glass which will 
provide ample protection in any kind of welding. 
Prices cheerfully furnished on request. 
“Safety Service” 
No. 500 WELDING HEMLET 


THE SAFETY EQUIPMENT SERVICE COMPANY 
BUELL W. NUTT, President 
1228 St. Clair Avenue CLEVELAND, OHIO 
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Every Welder Needs 





Because 


It produces stronger non-porous welds. Eliminates pores, 
pinholes and gas pockets. 


Saves time, money, wire and speeds production. Prevents 
leaks and increases current capacity. 


Makes overhead, corner and gap welding easy. Welds 
as low as ten amperes for thin metals. 


You may order subject to cancellation within thirty days 
after test. 


Price $210, F.O.B. Pittsburgh, Pa. 


ELECTRIC WELDER CONTROLLER CO. 
602 Bigelow Boulevard, Pittsburgh, Pa. 
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SOME MAY COST 
LESS AT FIRST, BUT--- 


The first requisite of good welds is a 


good welding rod. 


Since welding wire forms such a 
small proportion of the total expense 
of a welding job, quality should be 
the first consideration. 


The skill of a high-priced man and 
the gas consumed will be wasted if a 
weld proves brittle or cracks. Wick- 
wire Spencer Wissco Welding Wire, 
with its freedom from oxides and im- 
purities will result in satisfaction and 
money saved. 


It is made by a sound process by a 
company that has manufactured stee! 
products since 1856. 


WICKWIRE SPENCER 


STEEL CO. 


41 East Forty-second Street 
New York 


(wicowine Spence — 





\ WICKWIRE SPENCER 
oe PRODUCTS 
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SWEDOX 


WELDING RODS, WIRES and ELECTRODES 








SEND FOR TESTING SAMPLE 


We want every welder in the country—big or small—to be convinced of the special- 
ized superiorities of SWEDOX products. We know that a trial will convince you. 
Hence the free offer. Try SWEDOX on your next welding job at our expense. 


No matter what the job is, there is a  ¢conomical because their use reduces the cost 


SWEDOX product especially made for it. We 
sought and obtained from the nation's expert 
metallurgists and welding engineers the best 
analysis for each task. Science has put into 
SWEDOX rods and wire the proven better- 
ments that make them the recognized stand- 
ards in every case. 


You'll find SWEDOX products free from 


impurities, uniform in analysis and therefore 


' of application and of machining. 


We'll send you a sample, at our ex- 
pense, enough for a thorough test—one which 
should prove to you, as thousands of welders 
know, that SWEDOX products are the 


standards. 


SWEDOX booklet describing the products 
and their uses in detail, will gladly be sent 


upon request. Address department 4. 


CHICAGO, ILL. 
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SOLD!---Oxeco Plant No. 58 


HIS is our answer to those who doubted the practicability and 
efficiency of OX ECO Liquefaction Oxygen Producing Plants, 
when we began installing them four years ago. 


Some of these OX ECO units are producing the oxygen that is 
being distributed in cylinders in many important industrial com- 
munities. Othe OXECO units have been erected on the premises 
of large consumers who now get oxygen direct from plants through 
pipe lines, thereby eliminating cylinder handling and at the same 
time greatly reducing oxygen costs. 


Every OXECO Installation is a proved success. 


OXECO Plants are guaranteed to produce 99.7% pure oxygen. 


KEITH DUNHAM COMPANY "9 Seath Dearborn strer: 
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Welding that fits 
your job 


In modern welding the strength of the 
Weld, the speed and efficiency of the weld- 


ing process depend on such factors as 


The nature of the work to be welded 
The capacity of the Welding Machine 
The use of either Carbon or Metal arc 
The composition of the Welding Rod 


The thorough consideration of such 
factors has made the UNA Process of 
Welding so successful in solving many dif- 
ficult welding problems. 


+_______+ 


THE UNA WELDING & BONDING C0., Cleveland, Ohio 


AC.—D.C. 
Welders 


Welding 


5¢ PRODUCTS) 








” — 








Kerr’s Training 
Course 
For Welders 


WHAT TO DO— 
WHY IT IS DONE— 
AND HOW TO DO IT— 


You’ll be surprised! 


A Course of 90 Lessons completely cov- 
ering the trade from the recognition of 
metals to doing the most difficult kinds of 
welding, cutting, and brazing jobs. 


Stop practicing mistakes, blunders and 
faulty methods. Put yourself in the expert 
class and increase your pay check. 


Write at once for information giving name, 
address, welding experience, and state if you 
have use of a welding outfit. 


Kerr’s Welding School 


Box 1313, Dept. 3, Los Angeles, Calif. 
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Arc 
TRADE MARK 


Welding Rods 
“WE DON’T” 


Coat them, Paint the 
Ends or tie them with 
RED Ribbons. 


The quality is in the 
Rod itself. 


Samples on Request 


“It isn’t only the analysis that counts!” 


ULZ-~@ 
ioxtes © 


125 LAFAYETTE ST., 
NEWARK, N. J. 












Dixon’s Graphite Rods and 
Plates for Welding 


Made in all diameters, lengths and sizes. 


Small diameter rods are sold in 4, 6 and 8 
inch lengths, the shorter the rod the less 
breakage in shipping. 


Also Dixon’s Graphite Weld- 
ing Putty. In 5 and 10 Ib. cans. 
Dept. 202A. 


Joseph Dixon Crucible Co. 
JERSEY CITY, N. J. 


Established 1827 
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Welding Rods— 


Seneca Brand 
Gas Weld and Electro Weld Rods 


For Various Requirements 


GRADE NO. 1. For Electric Weld- 
ing, a low carbon soft wire with a 
4) smooth soft action in the are. 


GRADE NO. 2. For Electric Weld- 
ing—meets the American Welding 
Society specification E No. 1B. 


GRADE NO. 3. Acetylene Weld- 
ing—a low carbon smooth rod suit- 
able for all general repair shop use. 


GRADE NO. 4. Acetylene Welding 
—the purest iron stock and meets 
the American Welding Society 
specification G@ No. 1A. 





All Grades supplied in accordance 
with customer’s requirements. 


Highest quality guaranteed. 


Your Inquiries Will Receive Prompt Attention 


The Seneca Wire Mfg. Co. 


Established 1905 
FOSTORIA OHIO 











Arc Welding 
Handbook 


BY C. J. HOLSLAG 


A simple and practical manual of instruc- 
tion in arc welding. The beginner is led 
step by step to complete mastery of the 
process. The supervisor is furnished a 
reliable guide for the training of new 
operators. The experienced operator is 
posted on principles which were over- 
looked in his first teaching. 


250 Pages 
Well Illustrated 


Price, $3.00 


The Welding Engineer 


Book Dept. 
608 S. Dearborn St., Chicago, Ill. 
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Do You Figure Labor 


in your welding costs? 


Labor is the biggest factor in the cost of 
arc welding. Based on a labor rate of 75c 
per hour, the labor cost is 30c per pound of 
electrodes or 1%c per minute. Two min- 
utes saved in an hour’s work will pay the 
difference between a bare and coated elec- 
trode. Tests show the actual saving to be 
approximately 15% or about 5%%c per 
pound. 


W ANAMAKER 


COATED ELECTRODES 


Increase the speed of welding 


Send in a sample order and see 
what savings you can make. 


Cc. H. HOLLUP CORPORATION 


3333 W. 48th PLACE—CHICAGOQ, ILL. 








IDEAL 


FACE SHIELDS 


Ideal Face Shields protect the head, chest and neck ‘ 
against direct and reflected rays. Easily adjusted and 
removed. Constructed of vulcanized fibre and aluminum, 
assuring durability and lightness. Hinged door allows 
quick inspection of work or interchange of glasses. 


IDEAL WELDING GLOVE 


The Ideal Glove for Electric and Welders is 

made from Sheep Skin, which has been Subjected to 

an Asbestos Treatment and which makes it both heat 
resisting and fireproof. 


IDEAL 
WELDING APRON 


The Hynes Apron for Weld- 
ers is made of leather which 
has been especially —— 
to stand the heat, and 
the same time be very Bn 
ible and durable. 


THE IDEAL FACE 
SHIELD C0. 


468 N. Garfield Ave., 
COLUMBUS, OHIO 



















can not be over emphasized. 


for the work being done. 


224 NO. CARPENTER STREET 












RELEASE 
TRIGGER 


v 


FIBRE 
HANDLE 


SPRING STEEL 
JAWS 


PATENT 
APPLIED FOR 
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WEARING JAW 





The IMPORTANCE of the CORRECT REGULATION of the Gases in Welding and Cutting 


TORCHWELD GAS PRESSURE REGULATORS are Correct in Design, Thorogoing in 
Construction and Always to be Depended On to furnish the Gases in the volume desired 


TORCHWELD GAS PRESSURE REGULATORS insure 
Good Welding 


and Cutting and Gas Economy. 


Send for Catalog 23E 


TORCHWELD EQUIPMENT COMPANY 


May, 1926 


CHICAGO, ILLINOIS 


THE 


ALMANC 


METALLIC 


ELECTRODE HOLDER 


Most Simple—Most Efficient—Metallic 
Electrode Holder Yet Developed. 


There are no springs to lose tension for the grip is positive 
through both jaws. Careful construction has reduced heating 
to a minimum, while the operator is at the same time fully 
protected from shocks. It is simple to quickly insert and 
release the electrodes, which can te u with very small 
amount of waste. Its construction permits the removal or 
replacement of the holder cable with only the aid of a screw 
driver—it is not necessary to use soldering. All of these 
exclusive features make the Almanc Metallic Electrode: Holder 
a wise buy. 
Distributors Wanted 

ALLAN MANUFACTURING AND WELDING CO. 

: 26 Washington St., Buffalo, N. Y. 
Welding Equipment Welding Accessories 

















K-G TORCHES 
REGULATORS 
COMPLETE UNITS 


K-G WELDING AND CUTTING CO., Inc. 


Home Office and Factory: 556 W. 34th St., New York City 


DISTRIBUTORS & SERVICE STATIONS:— 


. G. Brown, 255 Ninth Street, San Francisco, Calif. 

g & Machine Co., 2117 Tilden St., Chicago, Ill. 
Motor Accessories Company, 1041 Hamilton St., Allentown, 
Harry P. W » 15 Vinton St., Worcester, Mass. 
Wisconsin Motor Parts Co., 2354 Cottage Grove A’ 




















American Welding Society 
33 West 39th Street 
New York, N. Y. 


WHAT IS IT 
DOING? 


WHO ARE ITS 
MEMBERS? 


The Secretary has a copy of 
the Membership Directory for 
you. Write for it. 
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WELDING AND CUTTING TORCHES, 
REGULATORS, GENERATORS and PREHEATERS 


Milburn Combination Cutting and Welding Torch 
You merely change the tips 


Write for Booklet 35 


THE ALEXANDER MILBURN COMPANY ‘sattimonEAWARVeanD’ 














Cs you dig into facts 


you will find 
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Goggles 
Helmets 
Hand Shields 


New Mixing Principle 


a regulator that accurately controls 
gases, the greatest working range ever covered by 
ONE torch—are exclusive IMPERIAL features. 


WRITE FOR CATALOG 


IMPERIAL BRASS MFG. CO. 


517 S. Racine Ave. 





Eye Protection 


> 





Spectacles : 


30 Front Street - 





Guaranteed Comfort-Strength-Protection Economy 


STRAUSS & BUEGELEISEN 


PO Mee ot a ef SC ok od 4 
ee 





Chicago, IIl. 





Patented December 19, 1922. Uses ordinary gas—natural 











WE MAKE 


all styles to meet 
all requirements 
of all safety codes 


Write for catalog 












BROOKLYN, N. Y. 





or artificial — with oxygen. 





The Senior 


/ 
/ 
fi / f 
f y, }, 
Hf / f , Hobe-Phoenix 


Preheating Torch 


For preheating, brazing, bronze welding, 
working quartz and pyrex glass, platinum 
melting. 


Ask for Circular, W. E. 


22 Albany St., New York, N. Y. 


Co-operating with Jewelers’ Technical Advice Co. 
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Welding Carbon Products 





National Round Welding Carbons 
National Welding Carbon Plates 
National Welding Carbon Paste 
National Welding Carbon Flour 


Our welding carbon products are designed especially 
for welding operations 


National Carbon Company, Inc. 
Cleveland, Ohio San Francisco, Cal. 


Canadian National Carbon Co., Limited 
Factory and Offices: Toronto, Ontario 




















LIQUEFACTION PLANTS 


ce) del oe ea ueleltiuatess Mey: 


OX YGEN-NITROGEN 


Furnished In Any Capacity from 
70 Cubic Feet Per Hour Upwards 


} 


HEYLANDT SALES COMPANY 
OTTO ADAMS, General Manager 
140 South Dearborn Street, Chicago 








fan,“ ANTI-BORAX” 


%, mr & Oxy-Acetylene Fluxes 


oe are made for every metal and 
have EXCEPTIONAL merit. 


BRA/-CAST 
FLUX 


For bronze welding of Cast Iron. 


We also make the popular “E-Z” Welding 
Compound for forge welding. 


Samples of any upon request. 


Anti-Borax Compound Co., Ft. Wayne, Ind. 








DRILL—GRIND—POLISH 
STRAND 
FLEXIBLE SHAFT EQUIPMENTS 


Several Sizes 


N. A. STRAND & CO. 


5001 N. Lincoln St. CHICAGO 














WELDING ROD 
HOLDERS 


For the Acetylene Welder. 
$1.08 


— |} 


ALL STEEL WIRE BRUSHES 
45c Each, 3 for $1.08 


Write for Dealers’ Prices 
C. SORENSEN, 18 E. 16th ST., CHICAGO, ILL. 
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INDUSTRIAL GASES 
OXYGEN HYDROGEN 

ACETYLENE NITROGEN 
Quick ee and low prices. ‘Also cylinders, valves, Eyosee and 
International welding and cutting torches, regulators, welding wire, 


cast iron and aluminum rods, fluxés, plain and armored rubber_hose, 


asbestos pads and paper, goggles, etc. All equipment fully guaran- 
teed. Write for catalog and prices: 


American Pioneer Manufacturers of Oxygen. 


International Oxygen Company 


Main Offices: NEWARK, N. J. 
Branch Offices: New York, Pittsburgh, Toledo. 


QUASI-ARC SYSTEM 


Manufacturer of: 


A. C. & D, C. Welding Sets 


Dealer in Weldtrodes: 


Mild Steel 
High Carbon 
Manganese 


Cast Iron 
Gives Machinable Weld 


H. E. STEINBOCK 
Peekskill, New York 











L’W. 110 V. WELDER 








ACETYLENE WELDING SHIELDS 


Our No. t! Shield, especially for welders who wear correction giasses. You will 
enjoy the comfort and freedom afforded by it. 









1 | 
This shield is fitted with ““ESSENTIALITE”’ Welding Giass—The glass you wil! like. 
Price, $4.00 each, f.o.b. Chicago, tll. 


Sold by all dealers in welding materials, and manufactured by: 


CHICAGO EYE SHIELD COMPANY 


2300 Warren Ave., Chicago, Ill. 











ARC WELDER DISTRIBUTORS WANTED 


We desire distributors to sell and supervise the sale of USL 
electric arc welding equipment. Unusual money making oppor- 
tunity for men who are qualified and familiar with arc welding 
and its applications. A worthwhile connection. Further par- 
ticulars upon request. Write Department M 

U.S. LIGHT & HEAT CORPORATION 
Niagara Falls, N. Y. 








REBUILT LINCOLN WELDERS | 


6-200 amp. motor drive 3 phase @ cycle on trucks. 
2-300 amp. motor drive 3 ee 60 cycle. 
t 3-200 amp. motor drive C. 220 volts. 
Our stock list shows 40 more arc welders, 
spot welders and butt welders. 


_&| 


| GOODMAN ELECTRIC MACHINERY CO., 126 Green St., Newark, N. | 
—  O—_—_=__no = — 
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1 BRASS 
2 GALVANIZED IRON 
3 ALUMINUM 
4 TINNED IRON 


Now made commercially possible by the use of 


(The metal tears before the weld fails) 


Where hard drawn copper fails, in resistance pressure welding, you 
can depend upon one of the Elkonite series of Welding Electrodes to 
succeed . .. superlatively. The Elkon Laboratories are at your service 
in any pressure resistance welding problem. 





Exclusive licensee under General Electric Co. patents dated May 26, 1925 and Sept. 1, 1925. 
Other patents pending to Elkon Works, Inc. 









































“Commercial” 








In this plant three Alternarc machines are assembled to oper 
ate as a single unit, serving 4 to 6 operators for welding or cut 
ting, a striking example of the FLEXIBILITY of the Alternar 


system of welding. 


AnEfficientsystem 
that costs less 


" LTERNARC” cutting and welding equipment is portable, 

flexiblé and durable. Any Alternarc machine can be 
moved readily from one location to another with minimum 
labor. You just disconnect it and move it to another place. 
See illustration at left. In addition to this the mass production 
can be met by assembling of transformers in sections as illus- 
trated above, thus any amount of welding facilities can be 


provided. This is real FLEXIBILITY. 


Alternarc machines stand up and give satisfaction under the most ad- 
verse conditions. They have no maintenance, no moving parts, no 
revolving windings, nothing to cause trouble. The “Commercial” is a 
vertical model of two hundred amperes capacity. The “‘Industrial’’ is a 
horizontal model, the ‘Standard’ being a welder with 250 amperes 
capacity of a combination cutter and welder of 350 amperes capacity. 


These are standard models but any special requirement can be met. 


Alternating current welding gives the same results as direct current weld- 
ing for ordinary iron, steel and monel metal. Direct current is better for 
bronzes, brasses, and very thin sheet metal. Note however that the alter- 
nating current is the best for welding stainless steels and nickel and 
chromium alloys. 

The semi-arc process using alternating current is the best for cast 
iron and nickel spotting. The alternating current also excels for lead 
burning and cutting. 


Electric Arc Cutting & Welding Co. 
152-158 Jelleff Avenue 
Newark, N. J. 
U. S. A. 














